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Small and medium enterprises (SMEs) perform important roles in 
economic development. They act as engines of growth, employment 
absorption, and poverty reduction. In times of crisis, SMEs are also more 
resilient than large enterprises and become an economic buffer (Hill, 2001). 
SMEs have also become prominent economic agents in Indonesia. 
According to the Ministry of Cooperatives and SME data, they dominate 
national firm structure and employment at 99% and 97%, respectively, and 
contribute around 60% of national output in 2013. Indonesian SMEs also 
occupy a developmental role as their activities generate sources of income 
for poorer people in rural areas.  
In an era of regional integration, one central pillar of the ASEAN’s 
Economic Community (AEC) priorities is the promotion of equitable 
economic development within the region. In line with this, the AEC also 
focuses on developing SMEs, since the latter is able to participate in 
regional production networks. Participation in regional trade through direct 
export and indirect production networks requires SMEs to increase their 
competitiveness in terms of production and trade. SMEs nevertheless face 
several challenges to participation in international trade owing to the high 
sunk cost of entering the market. A self-selecting hypothesis suggests that 
only productive firms accomplish entrance to the export market (Bernard 
and Jensen, 1999; Melitz, 2003). Strong financial capacity is also essential 
to compensate the costs of participation in the global market. Berman and 
Hericourt (2010) highlight the importance of financial access for firms’ 
participation in export There is also a connection, moreover, between 
financial access and productivity, which in turn positively affects firms’ 
export participation. This study thus focuses on analyzing the exports of 
SMEs, their production efficiency, and financial access. 
This study has three main research objectives. Firstly, this research 
attempts to observe SMEs’ participation in export and its determinants. 
Secondly, this study aims to investigate the production performance of 
SMEs, relating this to firm size and export participation. Lastly, this study 
intends to examine the impact of financial access on SMEs’ export 
behavior. This research focuses on analyzing small and medium firms in the 
manufacturing sector to gauge Indonesian SMEs’ export behavior.  
This research applies Heckman’s selection model to analyze 
determinants of small firms’ export participation and intensity. Secondly, in 
order to measure production performance, this study estimates the technical 
efficiency of manufacturing firms across different firm sizes, export 
participation, and manufacturing subsectors by conducting analysis using a 
stochastic frontier production function (SFPF). This study additionally 
gauges the determinants of small firms’ technical inefficiency by 
performing an inefficiency effect model run simultaneously in the SFPF 
model. Thirdly, in analyzing financial access and export this study applies a 
probit regression model for panel data to estimate the extensive margin of 
export and applies a fixed effect panel data regression model to estimate the 
intensive margin of exports. This research uses survey and census firm-
level datasets on the manufacturing sector from Indonesia Central of Board 
of Statistics (BPS).  
The results of this study show that productivity, capital intensity, 
human capital, financial access, information access, exposure to obstacles, 
firm age, and firm size are all significant determinants for small firms’ 
participation in export Once they become exporters, productivity still 
remains an important factor in explaining export intensity. This study finds 
evidence that exporting firms are more efficient than non-exporting firms. 
In addition, the study reveals that Indonesian small firms encounter low 
levels of technical efficiency, compared to large firms. Small firms do not 
sustain an optimal level of production. There are several factors explaining 
the technical efficiency of small firms in the manufacturing sector, 
including factors relating to human capital, access to borrowing, firm size, 
age, and legal status. This study reveals that firms’ export participation is 
weakly significant in explaining technical efficiency. This may be because 
of their limited participation in direct export Additionally, small firms’ 
business linkages are significantly associated with their technical efficiency. 
This finding is important as an early indication for small firms’ engagement 
in subcontracting.   
This study conducts a further investigation into the importance of 
financial access on exporting behaviors in medium manufacturing firms. 
Results show that financial access significantly determines firms’ export 
participation. In term of firm size, medium firms are less likely to become 
exporters, compared with large firms. This study also shows that 
heterogeneity in productivity is indicative of firms’ participation in export. 
Moreover, the impact of firm size and productivity on exporting behavior is 
greater when firms have access to external finances. 
Significance: This study contributes to academic literature related to 
studies on SMEs’ trade, productivity, and financial access. There are still 
limited numbers of studies about Indonesian SMEs that use extensive and 
comprehensive firm-level surveys and census datasets to analyze trade 
participation. This study provides evidence from country-specific analyses 
on SME exports, production efficiency, and financial access. The study 
moreover offers supporting evidence for policy measures on the importance 
of export participation, productivity, and financial access for the promotion 
of small and medium firms’ competitiveness. 
Limitation of study: Indonesian SME data are fairly scarce. The 
only available data relevant for studies on the export behavior of SMEs are 
manufacture surveys from the Indonesian Board of Statistics (BPS). 
However, these data are presented in two different dataset formats, 
including (i) survey on small manufacturing firms, and (ii) survey on 
medium and large manufacturing firms. The study of SMEs is thus 
conducted through analyzing small and medium firms separately.  
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Chapter 1 
Introduction 
 
1.1 General Background 
In most developing economies, small and medium enterprises (SMEs) have an 
important role in economic development. As dominant actors, they are an engine of growth, 
employment provision, and they also contribute to poverty reduction. SMEs have also 
become dominant enterprises beyond developing economies. On average, they contribute 
around 35% to the national output, in terms of gross domestic product (GDP), in developing 
countries, and around 50% of national output in developed countries, as well as providing 
around 70% of total job creation (WTO, 2016).  
In Asian economies, the contributions of SMEs also vary, but still dominate national 
economies. Micro, small, and medium enterprises (MSMEs) contributed more than 97% of 
enterprises in the national structure of firms for China and Thailand in 2012, Cambodia, 
South Korea, The Philippines, and Vietnam in 2011, and Malaysia in 2010 (ADB, 2014). In 
terms of GDP and employment, SMEs produce, on average, about 38% of total output and 
employ about 66% of total labor in Asian economies, while in the case of advanced Asian 
economies like Japan, SMEs contribute about 99% of total firms and employ about 70% of 
total labor (Kuwahara, et.al., 2015). In South Korea, another advanced economy in Asia, 
SMEs provide about 90% of total employment and contribute about 50% of total GDP on 
average during the period 2007 to 2012 (ADB, 2014). 
As regards ASEAN economies, SMEs dominate firms and employment types. 
However, their contributions to GDP are still at a moderate level, lower than those in more 
advanced Asian economies. According to data for ASEAN economies, in Thailand, SMEs 
generate about 80% of employment and around 37% of the nominal GDP in 2012 (ADB, 
2014). In addition, Malaysian SMEs, which employ 50% of national workers and contribute 
33% of national output. According to Morougane (2012), Indonesian SMEs provide about 
99% of the total number of firms and 97% of employment. However, according to Indonesian 
Statistics Board (BPS), they only generated about 60% of national GDP in 2013.  
The role of SMEs has also been appraised, as they often comprise dynamic entities 
facing more challenging globalized and integrated economies. As is the case in Asian 
economies, rapid growth since the late 20th century has prompted the region to become a 
global factory, a term employed by Kawai and Wignaraja (2009; 2010; 2011). Kawai and 
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Wignaraja (2010) further explain that rapid growth in Asian economies in the 1980s was 
triggered by production networks established by multinational companies and pioneered by 
Japan, who expanded their business interests in search of low-cost labor. This reallocation of 
production was directed to Asian countries that have advantages in production resources, 
including cheaper labor and natural resources, such that production costs could be minimized. 
At the same time, developing Asian economies such as Indonesia became more outward-
oriented in their policy development. For example, they promoted an export-oriented 
manufacturing sector, building infrastructure, and invested in human capital. They also aimed 
at attracting investment from more developed Asian economies like Japan.  
Market-driven, intra-regional trade within Asia has taken place more intensively. This 
has led to a new trend of regionalism and integration known as FTA-led regionalism (Kawai 
and Wignaraja, 2011). Free trade agreements (FTA) among these countries are designated to 
reduce trade barriers. Advanced Asian economies, including Japan, China, and South Korea, 
are eager to formulate their regional trade strategies, and, at the same time, ASEAN countries 
intend to expand and participate in trade and production networks. Additionally, as the 
production networks have been established in the manufacturing sector in emerging Asian 
economies, SMEs have also become involved in the network, as they support the larger scale 
operations in the sector, particularly in their capacity as a subcontractor for the part and 
component industries. Through these schemes, improving production through innovation, 
knowledge and technology capabilities, especially in the manufacturing sector, are expected 
to expand with SMEs participation in production network. 
Regionalism within Asia has been signified by FTA proliferations; 86 FTAs 
concluded in 2015, compared to 3 FTAs in 2000 (ADB, 2015). Regional integration in 
ASEAN has also furthered, as the ASEAN Economic Community (AEC) was officially 
implemented at the end of 2015. In the era of AEC, participation in production networks and 
involvement in the global value chain are expected to encounter greater opportunities as well 
as challenges, particularly for ASEAN member states. Additionally, SMEs are also 
considered agents for equitable economic development in the ASEAN region, as is written in 
the AEC Blueprints. Therefore, strengthening SMEs in ASEAN has become a priority for 
preparing the implementation of AEC. This effort is aimed at supporting inclusive growth, 
employment, and solving the middle-income trap (ADB, 2014). In line with this, the AEC 
has formulated a strategy aimed at improving human resources, financial access, technology, 
innovation, and market internationalization for SMEs, so as to improve SMEs 
competitiveness in more integrated ASEAN economies. 
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In brief, it has been clearly explained that the role of SMEs has dynamically changed 
as regional integration has developed, particularly within the ASEAN region. The same goes 
for Indonesia, as a member of the AEC with dominant numbers of SMEs in the national 
economy; SMEs therefore occupy a role as supporting entities in the global production 
network, particularly in the manufacturing sector. Considering SMEs’ role to participate in 
the global economy, as is the case of Indonesia, SME-related policies and measures should be 
more focused on strengthening SMEs participation in international activity, and formulating a 
strategy to boost SMEs productivity and competitiveness. 
Against this background, this study will focus on the topic of SMEs participation in 
international trade, particularly in terms of strengthening the position of SMEs in the new era 
of integration. To benefit from deeper integration and the global production network, 
Indonesian SMEs need to be more productive and more competitive, so that they can 
participate more in international trade, both indirectly and directly. To this extent, this study 
intends to examine Indonesia’s SMEs export behavior, productivity, and financial access, all 
of which are prominent aspects for competing in the new era of globalization.  
The remainder of this chapter is organized as follows: Section 1.2. explains the 
research structure, including research questions and the study’s hypothesis. This section also 
includes a brief review of the approach and methodology conducted in this study, and 
explains the chapter arrangement of the thesis. Section 1.3 highlights the research 
significance of the study. 
1.2 Structure of Thesis: Research Questions, Hypothesis, and Methodology 
 
Regarding the main objective explained above, this study will examine SMEs export 
behavior, productivity, and financial access. This study uses comprehensive and extensive 
firm-level data on the Indonesian manufacturing sector from the Indonesia Statistics Board 
(BPS), which consist of two datasets, as follows: (i) a survey of the small manufacturing 
sector, and (ii) a survey of the medium and large sector. This study performs several 
quantitative approaches and methodologies, and uses econometrics tools to analyze both 
cross-sectional data and panel data, which will be discussed in the explanation below. 
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Figure 1.1. Research Framework and Structure 
 
In Chapter 2, the development of SMEs in Indonesia is elaborated upon. This chapter 
also emphasizes policies and measures related to SMEs imposed by the Indonesian 
government over two periods: before and after the Asian financial crisis, until the recent 
period of study. There will be three main chapters elaborating upon empirical evidence from 
quantitative research conducted for this study, related to SMEs export behavior, production 
performance, and financial access. Owing to the availability of data, Chapters 3 and 4 will 
focus on small manufacturing firms, while Chapter 5 will expand on the analysis of medium 
manufacturing firms.  
Chapter 3 will investigate small firm participation in export and its export intensity. 
The Chapter further asks several research questions related to small firm export behavior and 
its determinants, as follows: (i) Do exporting small firms have different productivity levels 
and characteristics compared to non-exporting small firms? (ii) What are the determinants of 
small firms’ export behavior? (iii) How does productivity relate to the export behavior of 
small firms? 
Using Heckman model, this study anticipates that exporters and non-exporters differ 
in their productivity and characteristics, for the case of Indonesian small manufacturing 
firms. Productivity, factors related to production, and firm characteristics are also expected to 
be significant in influencing firm participation in export and export intensity. 
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Secondly, Chapter 4 will continue to further the analysis of Indonesian small 
manufacturing firm production performance, by estimating firm’s technical efficiency as a 
measure for production performance. This chapter also intends to examine and compare the 
technical efficiency of manufacturing firms across firm sizes, export activities, and 
manufacturing subsectors. There are several research questions regarding the objectives in 
this chapter, namely: (i) Are small firms less efficient in terms of production? (ii) Do 
exporting firms produce output more efficiently? (iii) How does technical efficiency differ 
across manufacturing subsectors? (iv) If small firms are less efficient, what factors explain 
these inefficiencies? 
Performing Stochastic Frontier Production Function (SFPF) regression, this study 
hypothesizes that small firms have a lower technical efficiency compared to larger firms. 
Moreover, exporters are assumed to perform more efficiently than non-exporters in the 
manufacturing sector, while technical efficiency varies across manufacturing subsectors. As 
this study presumes that small firms encounter lower efficiency levels, it intends to 
investigate factors explaining the efficiency of small firms. There are several factors which 
are expected to explain technical efficiency, including firm size, factors related to human 
capital, export participation, financial access, business linkages, and firm partnerships. 
Lastly, Chapter 5 will examine the role of financial access on export behavior. This 
study also intends to investigate how firm size and productivity relate to the importance of 
financial access on export behavior. As a way of extending this study to incorporate medium 
firms, the analysis includes medium and large manufacturing firms in examining export 
participation and export intensity. In this chapter, there are several research questions raised 
focusing on financial access and export behavior, which are as follows: (i) Does financial 
access impact on firm’ export behavior? (ii) Does firm size matter in explaining the impact of 
firms’ access to finance on export? (iii) How does productivity relate to financial access and 
export? 
In Chapter 5, the study anticipates that financial access significantly and positively 
effects on both export participation and export intensity. Secondly, smaller firms supposedly 
have less access to external finance compared to larger firms, thus limiting their participation 
in export. The impact of productivity on export participation is expected to be larger where 
firms have access to finance. As regards empirical analysis, this chapter applies a probit 
model for estimating the extensive margin of exports, and a fixed-effect panel model for 
examining the intensive margin of exports. 
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Finally, Chapter 6 concludes the empirical results of the study. In this chapter, 
findings and contributions from the quantitative analysis chapters are summarized. Further to 
this, the chapter offers policy implications drawn from the empirical findings of the study. 
1.3 Significance of the Study 
This study contributes to academic literature on the topic of SMEs’ export behavior, 
productivity, and financial access. There is a limited number of empirical research on 
Indonesian SMEs, specifically regarding economic analysis that uses large firm-level 
datasets, and that examines international trade. Previous empirical studies examine SMEs in 
Indonesia using aggregate data on SMEs economic development, and contribution to sectoral 
or national-level analysis (Tambunan, 2008; Tambunan, 2009; Berry, et. al. 2002).  In many 
other research projects, surveys are used with cluster or sector samples for examining SME 
development in Indonesia (Berry and Levy, 1999; Pribadi and kanai, 2011; Rothenberg et.al., 
2016; Sandee, et. al. 1994). To this extent, the research in this study aims to address gaps in 
studies related to SME participation in international trade, and production performance. 
By using extensive micro-level datasets, this study also extends previous literature on 
SME export participation, by focusing empirical studies on the area of study. This study uses 
comprehensive and extensive firm-level data on Indonesian manufacture firms from the 
Indonesian Statistics Board (BPS). Moreover, this study attempts to conduct firm-level 
analysis on SMEs exports, production performance, and financial access, and furthermore 
observes empirical evidence from country-specific case studies that provide similar results in 
previous related studies. 
By obtaining empirical results on SMEs export behavior, productivity, and financial 
access supporting evidence and analyses can be provided to formulate recommendations for 
SMEs policies and measures. The implementation of these policies will improve SMEs 
engagement in international trade, productivity, and financial capacity. Since the 
implementation of AEC has taken place, SMEs participation in international trade has 
generated more concern and support. Policy makers must promote SME competitiveness and 
productivity as more challenges in the global economy continue to emerge. Export 
participation, productivity, and financial access, are all critical aspects for SME development 
in Indonesia. 
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Chapter 2 
SMEs Development in Indonesia 
 
Summary 
This chapter considers the development of SMEs in Indonesia. This section mainly 
discusses how SMEs developed since the pre-crisis and post-crisis 1997-98 era 
until the recent regime of the Indonesian government. SMEs have been important 
players in the Indonesian economy. As dominant economic agents, they contribute 
to national employment and national output. They also act as development agents, 
improving welfare and income, particularly in rural areas. Considering SMEs’ 
importance, some policies related to them have been imposed by the government, 
which indicates that SMEs have become a priority for Indonesian policy makers. 
In general, these imposed policies are in the forms of financial assistance and 
technical assistance. Moreover, the government has also implemented some 
regulations to support SMEs. This chapter also provides some evaluation of the 
implementation of government policies related to SMEs. 
 
2.1. Definition of SMEs in Indonesia 
SMEs have become a priority in government policies, and thus some regulations are 
being imposed to support their existence and development. The Definition of SMEs are also 
understated by regulation and law. Across periods, definitions of SMEs stated by regulation 
and law are also changing. Regulation No. 9/1995 was the first basis law for SMEs definition 
in Indonesia, imposed after Asia-Pacific Economic Cooperation (APEC) forum held in 
Bogor, Indonesia in 1994. By using the category of assets, this regulation defines small firms 
as those having assets of less than or equal to Rp. 200 million. This regulation became the 
first formal regulation and foundation law to promote small firms in Indonesia. Previously, 
there had been no formal regulations related to, nor any policies that formally supported 
small firms. By imposing this regulation, the government had shown the intention to develop 
SMEs and put them into their political agenda to promote national employment, output, and 
foreign trade. Further, Presidential Instruction No. 10/1999 was imposed to outline medium-
sized firm definition, which categorized those owning assets equal to Rp. 200 million to Rp. 
10 billion as belonging to the group.  
As SMEs develop further, in terms of unit numbers, they grow larger and more 
dominant in the economy. They also contribute to national employment, as they account for 
about 97% of total employment in Indonesia. To accommodate these firms’ dynamics, micro 
firms, previously known as homebased enterprises or cottage industries, were defined in a 
new regulation as firms having assets of less than Rp. 50 million. By adding micro firms to 
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the firm structure, the new regulation was imposed under Regulation No. 20/2008, replacing 
Regulation No. 9/1995. This new regulation also redefined other firm sizes, as follows: small 
firms as having assets from Rp. 50 million to Rp. 500 million and medium-sized firms as 
having assets from Rp. 500 million to Rp. 10 million. This new regulation also set a 
definition based on sales, in which micro firms were categorized as firms selling less than Rp. 
300 million, small firms as having total sales of between Rp. 300 million and Rp. 2.5 billion, 
and medium-sized firms as earning between Rp. 2.5 billion and Rp. 50 billion from their 
sales. This regulation has been the basis for the definition of SMEs until recent years. 
Although the definition of SMEs has been regulated by law, in several cases, some 
government institutions still use no uniform definitions for SMEs. Indeed, several definitions 
of SMEs are used across different government institutions. Hill (2001) and Thee (2006) agree 
that there is no consistent single definition of SMEs in Indonesia, since each government 
agency uses a different definition. In Indonesia, the definition of SMEs also changes due to a 
different basis and different measurements in the databases provided by the government. For 
instance, since 2008 until recently, micro enterprises were added to firm categories on the 
Ministry of Cooperatives and SME (MCOSME) database. There are at least three definitions 
of SME used in certain government institutions. First, the definition by assets and total sales, 
stated under Regulation No. 20/2008, is mostly used by the MCOSME. Hereafter, in this 
current study, this type of firm category refers to the MCOSME definition.  
Second, the Ministry of Industry uses the employment category to define small and 
medium-sized firms in the manufacturing sector. Regarding Regulation No. 3/2014, the 
Ministry of Industry defines small firms in the industry sector as those employing fewer than 
20 workers and owning assets worth less than Rp. 1 billion. This regulation became the base 
regulation for the Ministry of Industry policy as related to the manufacturing sector. In line 
with this, the BPS (Indonesia Statistics Board) categorizes manufacturing firms into micro 
firms (1-4 workers), small firms (5-19 workers), medium-sized firms (20-99 workers), and 
large firms (100 workers and above). This study, hereafter, refers to the BPS definition, 
which uses the employment category to define SMEs in the manufacturing sector. Other than 
government institutions, the World Bank also refers to the BPS definition of SMEs for 
Indonesia when they conducted an enterprises survey, in which firms were categorized into 
small (5-19 workers), medium-sized (20-99 workers) and large (100 workers and above). 
Several firm-size categories are used in several studies on Indonesian SMEs. Different 
from the definition of SMEs stated in the government’s category, several studies have 
defined Indonesian SMEs. Hill (1990) argues that small industrial firms which have 5-9 
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workers are appropriate only when the industrial sector is still in the early stage of 
development, i.e., the infancy stage. As the industrial sector develops, Hill (1990) states that 
a broader definition of small industrial firms, e.g., 5-49 workers, is necessary. Hill (1990) 
also points out that definition by assets is not appropriate. In line with this, Thee (2006) 
suggests that there is a need for care when defining SMEs, as a broad definition may cause 
problems and difficulties when it comes to evaluate programs for SMEs. A study by Wengel, 
and Rodriguez (2006) categorizes firms in the manufacturing sector into small (20-99 
workers), medium-sized (200-499 workers), and large (500 workers and above). Their 
categories apply only in medium-sized and large manufacturing sectors due to data 
availability. 
Considering the various definitions for SME in Indonesia, this current study uses the 
BPS method of defining SME categories by employment. Since this study uses surveys on 
the manufacturing sector in conducting this research, this study defines SMEs as follows: 
small firms (fewer than 20 workers), medium-sized firms (20-99 workers), and large firms 
(100 workers and above), which correspond to the firm size classification in the survey on the 
manufacturing sector used in this study. 
 
2.2. The Roles of SMEs in the Indonesian Economy 
SMEs have been considered as important economic agents in Indonesia. Hill (2001) 
highlights several reasons why SMEs are important and represent an interesting subject in 
economic studies. According to several studies, SMEs make an important contribution to the 
national economy in terms of employment and total output. They are also dominant economic 
players in terms of unit numbers. Table 2.1 also shows that the share of SMEs is about 99% 
out of the total number of enterprises in Indonesia. In addition, SMEs also dominantly 
provide national employment. Table 2.1 shows SMEs’ share of employment was about 99% 
during 1997-2013. SMEs provide large numbers of jobs as their unit numbers of enterprises 
grew persistently after the Asian financial crisis (1997-1998), as can be seen in Table 2.1. In 
terms of unit numbers, SMEs grew around 3% annually in the period after the crisis, during 
1999-2013. The data illustrate that new SME establishments entered the market and 
continued to provide employment in the national economy, particularly for the periods after 
the crisis, i.e., 1999-2013. In terms of national output, the SME contribution is about 57% 
annually, which is slightly above that of large enterprises. 
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Table 2.1. SMEs Development in Indonesia (1997-2013) 
 
No. Indicators Unit 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 
1 
Number of 
Entities 
Unit 
Thousand 
39,765 26,814 37,912 39,784 39,964 41,944 43,460 44,777 47,017 49,022 50,146 51,410 52,765 53,824 55,206 56,535 57,896 
2 
Growth in 
Number of 
Entities 
Percent 
 
-7.42 2.98 4.94 0.45 4.96 3.61 3.03 5 4.26 2.29 2.52 2.64 2.01 2.57 2.41 2.4 
3 
Share in 
number 
entities 
Percent 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 99.99 
4 Employment 
Unit 
Thousand 
65,209 64,314 67,169 72,704 74,687 77,808 81,942 80,447 83,587 87,910 90,492 94,024 96,211 99,402 101,722 107,658 114,144 
5 
Growth of 
Employment 
Percent   -1.37 4.44 8.24 2.73 4.18 5.31 -1.83 3.9 5.17 2.94 3.9 2.33 3.32 2.33 5.83 6.03 
6 
Share in 
Employment 
Percent 99.4 99.4 99.4 96.42 96.18 96.27 96.3 96.23 96.85 97.3 97.27 97.15 97.28 97.32 97.24 97.16 96.9 
7 
GDP 
Contribution 
(constant 
price 2000) 
Rp. 
Trillion 
249.6 219.2 219.8 760.1 791.6 829.6 876.1 924.5 979.8 1,032.6 1,099.3 1,165.8 1,212.6 1,282.6 1,369.3 1,504.9 1,536.9 
8 
Growth of 
GDP by 
SMEs 
Percent 
 
-12.18 0.26 245.8 4.15 4.8 5.61 5.52 5.97 5.4 6.46 6.04 4.02 5.77 6.76 9.9 5.89 
9 
GDP share 
(constant 
price 2000) 
Percent 57.61 58.23 57.93 54.69 54.96 55.12 55.55 55.81 55.95 58.49 58.44 58.35 58.05 57.83 57.6 57.48 57.56 
10 Export  
Rp. 
Trillion 
39.3 129.6 52.6 75.5 80.8 87.3 77.1 95.6 110.3 123.8 140.4 178.1 162.3 175.9 187.4 166.6 182.1 
11 
Export 
Growth 
Percent   229.92 -55.41 43.45 7.15 7.97 -11.68 23.93 15.48 12.17 13.41 26.82 -8.85 8.41 6.56 -11.1 9.29 
12 
Export 
Share 
Percent 33.34 33.59 18.37 19.35 19.02 17.22 20.15 20.3 20.28 17.95 17.66 18.1 17.02 15.81 16.44 14.05 15.68 
Source: Ministry of Cooperatives and SMEs 
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SMEs also play an important role in rural and regional development, as they are 
scattered throughout the regions and rural areas. SMEs’ businesses are also mostly conducted 
in local areas and developed by the local community, as they utilize resources to produce 
locally-sourced products. They also serve as income sources for local people, particularly for 
low income households in rural areas. SMEs are able to produce specific products that cannot 
be produced and sold by larger firms, due to their efficiency and economies of scale. Being 
able to serve the local community is related to SMEs’ ability to penetrate new and niche 
markets. Indeed, SMEs’ innovation in responding to any market challenges and 
opportunities, due to their flexibility in business organization, might lead them to establish 
such markets (Urata, 2000).  
Hill (2001) also mentions that SMEs support growth in the Indonesian economy, 
particularly as they have become the base for the industrial sector. SMEs generate output 
which cannot be produced by large enterprises in this sector. These kinds of products cannot 
be processed in large firms’ mass production facilities, but can only be produced by the 
specific skills and technology provided by SMEs. Therefore, SMEs produce those kinds of 
products more efficiently than large firms can. For example, SMEs might have advantages in 
accessing cheaper local raw material and resources so that they can produce specific outputs 
more efficiently than large firms can. Acting as subcontractors, SMEs can adopt innovative 
and knowledge from large firms, as their demand for parts and components requires high 
quality and standards to be fulfilled by SMEs (Berry and Levy, 1999). SMEs innovation to 
create specific products leads to dynamic linkages between firms in the industrial sector 
(Urata, 2000). As SMEs become part of the production network in the industrial sector, their 
existence acts as a fundamental structure for well-functioning manufacturing sectors in 
producing output, which triggers growth in the industrial sector. Therefore, efficient SMEs 
should be encouraged to promote economic growth, particularly in the industrial sector. In 
Indonesia, Tambunan (2008) mentions that only a few Indonesian SMEs participate in 
subcontracting, particularly in the parts and components industry, since they lack the skills 
and technological capacity required in the production network. 
As well as contributing to the domestic economy, SMEs also sell their products in the 
international market through export participation. SMEs’ contribution to national total export 
was about 16% in 2013. In contrast, their export contribution was about 33% in the period 
before crisis. Thus, their contribution is decreasing; recently, their share has not reached the 
same percentage as previously. Based on the sectoral level, SMEs’ exports are coming from 
the manufacturing sector (89%), agricultural sector (10%) and mining sector (1%), as 
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displayed in Figure 2.1. In the manufacturing sector, the following sectors, that is, the 
manufacture of food, beverages, and tobacco (21%); the manufacture of transport machinery, 
and equipment (17%); the manufacture of chemicals, fertilizers, and rubber (22%); and the 
manufacture of basic metal (15%), made a major contribution to SMEs’ exports in 2013. In 
the manufacturing sector, SMEs might also indirectly participate in the global market by 
becoming subcontractors to global firms and by indirectly selling those exported products 
through trade networks and intermediaries instead of participating directly in export. These 
practices can be found, for instance, in the manufacture of furniture, garments, and textiles 
(Berry and Levy, 1999). 
 
Figure 2.1. SME Non-Oil and Gas Export Contribution by Sector, 2013 
Source: Ministry of Cooperatives and SMEs, 2013 
 
SMEs are also more resilient in times of crisis due to their flexibility in adapting to any 
changes. According to Thee (2006), SMEs are more flexible in making decisions in response 
to any changes as they have a less complicated business structure and organization compared 
to large enterprises. Another reason that explains SMEs’ resilience to crises is their 
independence from any foreign debt compared to large firms. They are less vulnerable to any 
volatility and depreciation on the exchange rate, since they do not borrow foreign loans and 
are not heavily dependent on imported raw materials in their production. 
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Figure 2.2. SMEs and Large Firms’ Growth of Unit Numbers (in Percentage) 
Source: Ministry of Cooperatives and SMEs, 2013 
The data in Figure 2.2 and Figure 2.3 show SMEs’ growth, in terms of numbers, 
employment, and output, after the emergence of the Asian financial crisis. Figure 2.2 displays 
the growth of SMEs and large firms in terms of unit numbers, during the crisis of 1997 to 
2013. The effect of the Asian financial crisis on the growth of SMEs was not as large as that 
of large firms. However, while there was negative growth in SMEs’ unit numbers due to the 
crisis, this negative impact was greater for large firms (-12.7%) compared to MSMEs (-
7.42%). During 1999-2000, there was an immediate and significant increase in the growth of 
large firms. It should not be interpreted as a structural change in large firm growth, since 
there was a change in the economic data base year in 2000 according to the official statistics. 
This, therefore, affected changes in the economic indicators and measurements in economic 
structures, including numbers of firms recorded by the authorities, and aggregated data in 
production, e.g., constant GDP calculation. In the period from 2000 onward, SMEs’ growth 
was relatively more stable compared to the more fluctuating growth of large firms. As for the 
global financial crisis, large firms experienced a negative impact on growth, i.e., a decline in 
unit numbers by -3.8% in 2010. In contrast, SMEs’ unit numbers still grew at 2.02% in 2011, 
a rather slower growth rate than in 2010, when it was at 2.56%.  
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Figure 2.3. SMEs and Large Firms’ Employment Growth (1998-2013)  
Source: Ministry of Cooperatives and SMEs (Compiled) 
The impact of the global financial crisis is illustrated in Figure 2.3. After the global 
financial crisis, SMEs’ growth in terms of employment was relatively stable at 2% in 2011, 
but it began slowing down due to the emergence of the global financial crisis. In contrast, 
during the global financial crisis, large firms suffered a greater impact, as their total 
employment grew at a negative rate, i.e., -2.3% in 2009. Figure 2.4 shows that SMEs’ output 
growth was at a slower rate, i.e., 5.3% in 2009, compared to 6.3% in 2008. However, SMEs’ 
growth is relatively stable during the period 2000-2013. Meanwhile, large firms showed a 
decreasing growth rate from 5.9% in 2008 to 4% in 2009. There was also a negative shock in 
2006 due to the reduction in the fuel subsidy in 2005, which had a greater negative impact for 
large firms than for SMEs. 
 
Figure 2.4. GDP Growth by Firm Size 
Source: Ministry of Cooperatives and SMEs (Compiled) 
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Regarding the impact of the financial crisis on export, Figure 2.5 shows the growth of 
export by firm size during the period 1997-2013. The aftershock effect of the Asian financial 
crisis can be seen in the huge jump in export growth, of about 230%, in 1998 as depreciation 
of the Rupiah meant the value of exports increased. However, this was followed by a large 
fall in export growth, both for SMEs and large firms. SMEs’ export growth was affected 
more than that of large firms. For instance, in 1998, SMEs experienced a negative export 
growth (-59%), which showed a greater collapse than that of large firms. When the global 
financial crisis occurred, export growth for SMEs was also negatively affected at -9%, 
compared to that of large enterprises, which showed a decrease in export of -2%. This 
indicates that SMEs that are linked to the international market, for instance, exporting their 
products, importing raw materials, and borrowing foreign debt, will suffer a greater impact 
from financial crises. Conversely, domestic-oriented SMEs are less affected by and more 
resilient to financial crises, since they are not directly harmed by the negative impact of the 
crisis. However, the study of Thee (2006) argued that SMEs that were involved in exports 
were more resilient than large enterprises with large debts, while domestic-oriented SMEs 
survived better than outward-oriented SMEs, for instance, SMEs engaging in exporting or 
importing raw materials from abroad.  
 
Figure 2.5. Export Growth by Firm Size (1998-2013) 
Source: Ministry of Cooperatives and SMEs (Compiled) 
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2.3. SMEs Development in the Manufacturing Sector 
This section discusses SMEs’ contribution as an engine of growth in the Indonesian 
economy, particularly their contribution in the manufacturing sector. Back in the 1990s, the 
Indonesian economy had been driven by substantial growth in the manufacturing sector. 
Figure 2.6 shows SMEs’ output share of the manufacturing sector as a portion of total output, 
compared to other economic sectors. This figure illustrates to what extent SMEs contributed 
to the manufacturing sector during the period after the Asian financial crisis. SMEs generated 
their output dominantly in trade, hotel and restaurant sector for about 27% from 2000 to 
2013. SMEs’ share of output in agricultural sector contributed about 24% to their total output, 
while their contribution in the manufacturing sector, positioned at the third rank, was about 
23% during the same period. This figure also shows that SMEs’ contribution to the 
manufacturing sector has been decreasing, with a reduction from 13% in 2000 to 9% in 2013.  
 
Figure 2.6 Distribution of SME Output by Economy Sectors 
Source: Ministry of Cooperatives and SMEs (Compiled) 
 
In the manufacturing sector, it has long been argued that large firms make a greater 
contribution than SMEs, since large firms have benefited from more privileges and special 
support from government policy in the industrial sector, particularly during the early stage of 
industrialization since the 1970s. Industrial policies also view SMEs as becoming part of 
industrial sector, indeed, as forming a basis for industrial sector, given their roles as suppliers 
and subcontractors (Berry and Levy, 1999; Hill, 2001). Figure 2.7 shows SMEs’ contribution 
to the output in the manufacturing sector compared to large firms’ output in the same sector. 
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Recently, SMEs generated around 34% of total output in the manufacturing sector during the 
period 2011-2015 (constant price year 2000), while large firms contributed about 66% in the 
same period, as displayed in Figure 2.7.  
 
Figure 2.7. SME Share of GDP in the Manufacturing Sector (2011-2015) 
Note: Non-oil and gas Manufacture, GDP Constant year 2000 
Source: Ministry of Industry 
In the manufacturing sector, SMEs make an important contribution to unit numbers and 
employment. Table 2.2 shows the data on Indonesian manufacturing firms by firm size. 
These data were collected from the Indonesian Statistic Board; therefore, the firm size 
category uses the BPS definition, which is based on the employment size category. Micro 
and small firms, that is, firms employing fewer than 20 workers, are still dominant in terms 
of unit numbers in the manufacturing sector, accounting for about 99% of firms’ structure 
during the period 2000-2015. However, this firm size group provides, on average, around 
60% of the total employment in the manufacturing sector.  
The data in Table 2.2 also show that small firms’ share of the manufacturing output is 
limited. The manufacturing sector’s output is mostly generated by medium-sized and large 
firms (more than 20 workers), which account for about 90% of the total manufacturing 
output. This category of manufacturing firms created 40% of total employment on average 
during 2000-2015. In contrast, micro and small manufacturing firms produced only about 
10% of the total output in the manufacturing sector in the period 2004-2015. As for value 
added in the manufacturing sector, micro and small firms contributed about 9% on average 
during the period 2011-2015, showing a decreased share compared with 11.6% during the 
period 2004-2008. In addition, they provided 60% to 70% of employment in the 
manufacturing sector during the period 2000-2015. This pattern, in which small firms 
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dominate regarding number of units and employment while larger firms dominate in the 
share of output and value added is also found in the previous dataset provided in Hill (1990) 
for the year 1986, and by Hayashi (2003) for the period 1986-1999.   
 
Table 2.2. Economic Contributions of Manufacturing Firms by Firm Size (1999-2015) 
Numbers of Units 
Year Micro Firms Small Firms Micro-Small Firms 
Medium-Large 
Firms Total 
  Share Growth Share Growth Share Growth Share Growth Growth 
2000-2003 90.27% 1.33% 8.93% 1.20% 99.20% 1.32% 0.81% -2.02% 1.29% 
2004-2008 90.43% 4.21% 8.74% 2.42% 99.17% 4.04% 0.83% 6.19% 4.05% 
2011-2015 87.73% 6.08% 11.56% 17.76% 99.28% 6.09% 0.71% 1.62% 6.06% 
Employment 
  Micro Firms Small Firms Micro-Small Firms 
Medium-Large 
Firms Total 
  Share Growth Share Growth Share Growth Share Growth Growth 
2000-2003 42.77% 1.81% 16.52% -0.70% 59.29% 1.08% 40.71% 0.25% 0.72% 
2004-2008 42.48% 1.34% 18.28% 5.72% 60.76% 2.55% 39.24% 1.02% 1.88% 
2011-2015 44.51% 6.33% 25.56% 17.82% 70.06% 7.13% 36.05% 2.79% 5.23% 
Total Output (in IDR Billion, Current Price) 
  Micro Firms Small Firms Micro-Small Firms 
Medium-Large 
Firms Total 
  Share Growth Share Growth Share Growth Share Growth Growth 
2000-2003 4.53% 16.39% 4.13% 11.74% 8.66% 14.11% 91.35% 15.23% 15.09% 
2004-2008 5.27% 17.49% 5.60% 29.06% 10.87% 22.83% 89.13% 18.06% 17.72% 
2011-2015 4.47% 85.21% 5.56% 50.79% 10.04% 59.38% 89.97% 14.26% 15.24% 
Value Added (in IDR Billion, Current Price) 
  Micro Firms Small Firms Micro-Small Firms 
Medium-Large 
Firms Total 
  Share Growth Share Growth Share Growth Share Growth Growth 
2000-2003 3.70% 18.67% 3.78% 13.43% 8.96% 16.15% 91.04% 14.64% 14.64% 
2004-2008 5.39% 13.32% 5.83% 39.23% 11.65% 23.89% 88.35% 17.32% 17.40% 
2011-2015 4.25% 78.27% 4.84% 58.14% 9.09% 64.20% 90.91% 17.29% 17.93% 
Source: BPS, Author’s calculation 
It is commonly believed that SMEs perform poorly compared to large firms, which 
affects their competitiveness in the market. Regarding production performance, Table 2.3 
below shows firm labor productivity in the manufacturing sector across different firm sizes. 
In this table, labor productivity is measured as a ratio of value added to total employment in 
the manufacturing sector. It is shown that all manufacturing firm sizes experienced an 
increase in labor productivity during the period 2000-2015. Indeed, labor productivity of 
medium-sized and large manufacturing firms was more than double in the year 2015, 
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compared to the year 2000. The data also show that micro and small firms were less 
productive than medium-sized and large firms. Comparing micro firms with small firms, the 
data show that small firms performed better than micro firms. The increase in productivity of 
small firms, from 6.55 to 27.3 during 2000-2003 and 2011-2015 respectively, was greater 
than that of micro firms. Using similar data, Liedholm and Mead (1999) also found that in 
other countries, SMEs typically developed more significantly than did micro firms. 
Table 2.3. Labor Productivity by Firm Size in the Manufacturing Sector (2000-2015) 
Year Micro Firms Small Firms 
Micro-Small 
Firms 
Medium-Large 
Firms Total 
2000-2003 3.48 6.55 4.33 63.66 28.46 
2004-2008 6.86 16.08 9.67 115.14 50.95 
2011-2015 12.56 27.27 17.45 291.33 116.61 
Note: Labor Productivity in Value added per worker, in IDR million 
Source: BPS, compiled. 
 
Regarding their roles in the economy, it has been explained that SMEs have become 
important economic players in the national economy. SMEs differ from the large enterprises 
in their characteristics. Due to their small scale and limitations, they also face a problem with 
competitiveness in the market. Moreover, they encounter several problems related to their 
performance, such as productivity and exports. They also find difficulties in accessing 
financial sources, accumulating capital, and obtaining raw materials. These circumstances 
provide a supportive argument for SMEs’ policies, particularly policies related to promoting 
employment, output, equality, and welfare distribution. Thus, as mentioned previously, in the 
case of Indonesia, SMEs have become a priority in government policies. In the following 
sub-sections, SMEs policies imposed by Indonesian government will be discussed in more 
detail.  
2.4. SMEs Policies in Indonesia 
In general, policies related to SMEs take the form of financial and technical assistance. 
This subsection discusses in detail some of the regulations imposed by the government to 
support the development of SMEs. The subsection is divided into two parts: (i) the pre-Asian 
crisis 1997 era, and (ii) the post-Asian crisis era. 
2.4.1. Pre-Asian Crisis Era  
In the 1970s and 1980s, the government implemented several policies to support the 
development of SMEs. Policies in the form of financial subsidies for small firms were 
implemented in 1973, such as small investment credit (KIK) and working capital credit 
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(KMKP). As such financial assistance targeted small firms, only those with assets of less than 
Rp. 400 million were eligible to obtain these credit subsidies. Under this policy, the interest 
rate for such credit assistance was regulated at 12% by the government, which was relatively 
lower than for those that were not subsidized. The KIK and KMKP funds were sourced from 
Bank Central of Indonesia, coordinated with the government, and distributed through the 
state banks. By implementing these credit subsidy policies, the government intended to give 
support to small firms, which was considered as a welfare redistribution program to promote 
equality and employment opportunities.  
In 1978, the government, still with the aim of promoting equality and welfare 
distribution, launched a program, known as PEGEL, for small entrepreneurs, which were 
considered as a weak player in the economy, under the responsibility of the Ministry of 
Cooperatives. Additionally, Ministry of Domestic Production also had the obligation to 
supervise the production of PEGEL participants in the industrial sector. As this program was 
also imposed to ensure small firms’ production to support the development of industrial 
sector, the firms were forced to grow dynamically following industrial sector and market 
demands.  
In the early and mid-1980s, Indonesia's economy suffered a crisis as oil prices fell 
below US $10 per barrel. As the oil price plummeted, the Indonesian economy, which 
depended heavily on oil production, was negatively affected at that time. Deregulation was 
carried out to stabilize the economic conditions affected by the oil-price shock. To strengthen 
the business environment, policy packages were undertaken in the banking sector to promote 
efficiency in channeling funds to productive sectors and to reduce the dependency on 
subsidized credits from the government. Consequently, the KIK and KMKP programs were 
terminated in 1990, since they had encountered several problems in their implementation. 
These subsidized credits for small firms were used mostly for financing operational and 
working capital purposes, rather than for investment. Since the programs were not 
appropriately used for the targeted purposes, the default rate of small firms for these 
subsidized credits was rather high, which was represented by the ratio of non-performing 
loans at above 27% in the late of 1980s (Thee, 2006). 
Small enterprises credit (KUK), then, replaced the KIK and KMKP program in 1990. 
This policy required commercial banks to allocate 20% of their total lending to small firms. 
Under this policy, the government charged the banks penalties if they could not reach the 
targeted lending allocation for small firms. At the time this program was implemented, there 
were still no government laws regulating and providing a formal definition of a small firm, 
  
 
21 
until 1996. Compared to KIK and KMKP, this credit program targeted a broader size of small 
firms, which were defined as those possessing assets of less than Rp. 600 million. Broadening 
the criteria of targeted firms should therefore have increased the disbursement of lending for 
small firms. However, the implementation of the program was rather unsuccessful, since the 
banks under-achieved in allocating the targeted lending for small firms (Thee, 2006). This 
program, then, was terminated after the Asian financial crisis occurred in 1998.  
Other than financial assistance, in the 1970s, the government also facilitated small 
firms through technical and development assistance programs, known as the small industry 
development program (BIPIK). The program, which was promoted by the Ministry of 
Industry, provided technical assistance and training for small firms in manufacturing clusters, 
that is, the small industry cluster (LIK). LIK was established based on specialized technical 
skills supported by the technical support unit (UPT). This unit functioned as a support center 
in providing technical assistance and reserving small firms’ demand for the specific raw 
material needed in their production. However, the BIPIK program was discontinued in 1994, 
and was replaced by the small-scale enterprises development program (PIKIM), due to a lack 
of implementation and coordination between the agencies that assisted small firms in the 
program (Thee, 2006). 
In 1984, the foster parent program was initiated to boost small-firm production in the 
manufacturing sector and to support the on-going industrialization at that time.  This program 
required state-owned enterprises (SOEs) to allocate 1% to 5% of their net profit to assist 
small enterprises, by acting as a guarantor for small-firm bank loans (Thee, 2006).  When 
those firms had successfully obtained a bank loan, and had improved their production 
performance, then they were able to graduate from the foster parent program. Thee (2006) 
argues that long-term implementation of this foster parent program was rather ineffective, 
since the SOE had difficulties in inviting and partnering with small firms. Moreover, moral 
hazard might take place in the implementation of this program since there were no incentives 
for the SOE to perform this program effectively. Given the worse economic conditions in 
1997, the partnership program replaced the foster parent program. The partnership program 
was designed to strengthen firm structure in the manufacturing sector, in which firms across 
different sizes and subsectors were linked to establish efficient production networks. 
Moreover, the latter program also aimed to establish manufacturing subsectors equipped with 
high technology and machinery to develop small-scale manufacturing firms and overcome 
their problems, particularly marketing, technical, and financial access problems, and to 
develop an export-oriented manufacturing sector. 
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2.4.2. Post-Asian Crisis Era  
In 1997, the Asian financial crisis hit several countries in ASEAN, including Indonesia. 
A sudden capital flight at that time triggered a marked depreciation in the Indonesian Rupiah, 
followed by an economic crisis and recession in the following year. Upon receiving financial 
assistance from the IMF, the Indonesian government reformed their economic policies and 
bureaucracy, and therefore, there were significant structural changes in the economy. Related 
to the banking and financial sector, Bank Indonesia was no longer allowed to provide 
financial assistance directly to the business sector in the form of subsidized loans, which was 
regulated in Regulation No.23/1999. 
In the post-crisis period, financial assistance for SMEs, such as KUK, was terminated 
in 1998 due to the poor performance and the high default rate, especially when the economic 
crisis occurred. Consequently, the government also did not provide any subsidized credits for 
SMEs, but they encouraged financial institutions, such as national commercial banks, to 
provide accessible financing for SMEs. Thee (2006) elaborates that policies regarding SMEs 
in this transition and post-crisis era focused more on the development of SMEs, which was 
centered on market-based and demand-driven oriented policies. Moreover, the government 
aimed merely to promote a conducive business sector and financial sector so SMEs might 
grow efficiently. This government’s efforts also incorporated other policies as part of the 
economic recovery process during the reformation and transition era from 1999-2004. 
Policies related to financial assistance for SMEs were relaunched in 2007 by the 
government in the Susilo Bambang Yudhoyono (SBY) presidential era, under Presidential 
Instruction no. 6/2007. This policy aimed at accelerating the development of the business 
sector, including the SME sector, by providing government guaranteed schemed loans to 
micro, small and medium-sized enterprises (MSMEs), namely, micro and small business 
credits (KUR). The KUR program comprised two types of loans, that is, working capital 
loans and investment loans, similar to those in KIK and KMKP. However, the KUK program 
differed from previous financial assistance programs in that the government did not provide 
any funds nor interest rate subsidy. In this case, the government acted as guarantor through a 
state-owned guarantee company and appointed six commercial banks to supply KUR for 
MSMEs. These banks allocated funds for MSMEs’ credit; about 70% of these credits were 
guaranteed by stated-owned guarantee companies, i.e., PT Askrindo and PT Jamkrindo, both 
of which were appointed by the government.  
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To include micro firms as recipients of KUR, the government, then, regulated the 
formal definition of micro firms in Regulation No. 20/2008, as their policy measure to 
prioritize SMEs’ development. The inclusion of micro firms in the financial assistance was 
also believed to be part of the government’s efforts to eliminate poverty and reduce 
unemployment during the period. Rather than developing an efficient and productive SME 
sector, it could be argued that this program was intended to improve welfare distribution and 
economic development, as mentioned earlier. 
Early in the Joko Widodo presidential era, the KUR program was temporarily evaluated 
and was then terminated in late 2014. The government then decided to implement a new 
scheme for KUR, which started in 2015. In the new scheme, the interest rate for MSMEs’ 
credit was reduced to 12% per annum, compared to 21% per annum in the previous KUR. 
Moreover, the government also subsidized the interest rate differential between the policy 
interest rate and the market interest rate, whilst it also discontinued the guaranteed credit 
scheme for the KUR program. Lastly, the category of KUR recipients was expanded to 
include retail businesses.  
By imposing a new scheme for the KUR program, the government also aimed at 
focusing on improving and stabilizing the business environment, to make doing business 
more conducive. Government policies were directed to reforming the bureaucracy, to 
facilitating infrastructures, and attracting investment as a response to changing global 
economic conditions, such as the slowing down of the global economy and the ASEAN 
economic community (AEC) implemented by the end of 2015. Those government efforts to 
improve competitiveness were listed in the policy packages launched in sequences since 
2015. Several programs in the policy packages focused mainly on deregulation of the 
business sectors, such as tax incentives, and in the industrial sectors, specifically for some 
prioritized sectors.  
As SMEs also became a priority in these policies, the government extended the 
eligibility for KUR for SMEs to the agriculture, manufacturing and retail and trade sectors, 
whereas previously, only firms in the retail sector and those related to the manufacturing 
sector had been eligible for this program. This policy promoted the inclusiveness of SMEs’ 
financial access. Moreover, the government also reduced the KUR interest rate from 12% to 
9% per annum by early 2016. Another type of KUR program, export-oriented SME credit 
(KURBE), was introduced in mid-2016 to focus on supporting financial assistance for SMEs 
participating in export, either directly or indirectly.  
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In this era, policy packages targeting business sectors, including SMEs, indicate that 
the government seems serious and adamant to improve not only national output, but also 
global competitiveness. However, there is still much room for improvement in the 
implementation of the new KUR program, not only regarding amount of credit targeted for 
disbursement, but also regarding whether these credits are delivered to targeted SMEs in the 
productive sectors. In fact, the share of KUR delivered to the retail and trade sector, which is 
above 60%, still dominates the total amount of KUR loans. In contrast, SMEs in the 
manufacturing sector only borrow about 4% of the total KUR. This indicates that banks are 
still reluctant to provide loans to SMEs in the manufacturing sector due to the presumption 
that SMEs in this sector are high-risk, low-profit businesses with a slow turnover compared 
to those in the retail sector. Policies focusing on SMEs in the manufacturing sector, including 
financial assistance, should be better designed to increase the role of manufacturing SMEs in 
the national economy and improve their competitiveness in the global economy. 
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Chapter 3 
Determinants of Small Firms Export Participation and Intensity 
 
Summary 
This study aims to analyze the export behavior of Indonesia small firms and its 
determinants. It uses a firm-level dataset to investigate the role of productivity in 
manufacturing small firms’ export behavior. Further, this study also observes the 
heterogeneity in firms’ characteristics in determining their export decisions and 
intensity. Using the Heckman sample selection regression, this study concludes 
that productivity determines firms’ export behavior. In addition, productivity-
related factors, such as capital intensity, human capital, access to finance, and 
information, also explain firms’ decisions to participate in export. The results 
show that firms’ characteristics, such as firm size, age, and exposure to obstacles 
determine the probability of export participation. Having become exporters, small 
firms’ export intensity is significantly explained by productivity, employment 
skills, and characteristics such as firm age, and exposure to obstacles.  
 
3.1 Introduction  
Regional integration provides opportunities to small and medium enterprises (SMEs), 
allowing them to expand their businesses in international markets either by direct exporting, 
or by operating indirectly through participation in production networks. However, the more 
open economies resulting from the implementation of tariff reductions bring challenges to 
SMEs in domestic markets. Reductions in trade barriers and tariffs enforced in regional 
integration, such as free trade agreements (FTAs), may tighten business competition for 
SMEs in particular, since foreign business expansion may take place into domestic 
economies. In considering the challenges arising from economic integration in the 
Association of Southeast Asian Nations (ASEAN) region, Indonesian SMEs need to improve 
their competitiveness both in domestic and global markets.  
 Indonesian SMEs contribute strongly to their national economy in terms of unit 
numbers and employment. They also act as engines of growth as they produce around 60% of 
national output. However, their participation in export is still limited, at about 18% of 
national exports on average during the period 2000–2013. Moreover, Indonesian SMEs’ 
contribution to export is still relatively small in comparison to such contributions in other 
ASEAN countries. For instance, in comparison to Thailand’s SMEs export contribution of 
about 26% in 2013, Indonesia’s SMEs contributed only around 13% for the same period 
(ADB, 2015). This illustrates that as prominent agents in the economy Indonesian SMEs are 
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faced not only with challenges in improving their domestic production, but also in expanding 
their participation in export in order to gain the same benefits from the implementation of the 
ASEAN Economic Community (AEC) in 2015 as more integrated ASEAN economies have 
done.  
In participating in export activities firms encounter barriers to entry into international 
markets. Firms incur high fixed costs, such as those for administration, research and 
development, marketing, and insurance, and these are burdens encountered at the beginning 
of export activities. Due to the high costs of entering international markets, the self-selection 
hypothesis explains that only productive firms are likely to participate in export (Bernard and 
Jensen, 1995, 1999; Greenway and Kneller, 2004; Wagner, 2007; Roberts and Tybout, 1997). 
Several studies consider that exporters are superior to their non-exporting counterparts, in 
that they must reach a certain level of productivity to become exporters (Bernard and Jensen, 
1995). Considered in the ‘new’ theory of international trade, a study by Melitz (2003) 
explains that heterogeneity in productivity determines a firm’s participation in international 
trade.  
Studies of SMEs have been increasingly of interest in recent years. Many of them 
reveal that SMEs face more barriers and disadvantages in their production than larger firms. 
Moreover, it is evident that their participation in export is still limited. In the case of 
Indonesia, Mourougane (2012) shows that in addition to these factors, Indonesian SMEs 
generate their output at low levels of productivity compared to large firms. SMEs also very 
often encounter a lack of access to external finance, and participation in export imposes high 
entry costs which present financial barriers to SMEs engaging in export. Given these 
limitations on their activities, investigating the export behavior of SMEs presents an 
interesting subject for this study, particularly because SMEs have such an important role to 
play in the Indonesia economy.  
Using census data for the manufacturing sector, this study provides extensive and 
comprehensive micro-level empirical evidence which is used to examine the relationship 
between small firms’ productivity and their export behaviors1. Given the extent of available 
information for SMEs, this study obtains its data from the census on small manufacturing 
firms conducted by the Indonesian Statistics Board (BPS). This study intends to investigate 
whether small firms which export are different in terms of productivity and firm 
characteristics from non-exporting small firms. Further, this study identifies the determinants 
                                                 
1 This study is also published in the GSAPS Journal No.32/2016 in Rachbini (2016a). 
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of small firm export participation and intensity. Additionally, it aims to provide evidence 
relating to the self-selection hypothesis by examining whether productivity explains export 
participation and intensity in the case of Indonesian small firms. 
To the best of the author’s knowledge, there is still limited research into Indonesian 
small firms’ export behavior using large firm-level-data analysis. Previous studies of 
Indonesian SMEs focus on analysis either in the field of economic development, or of 
management and business. It was rather difficult to find research explaining export behavior 
which focused its analysis in the field of international trade and the study of small firm 
behavior. Those studies which were found were typically done using small sample data from 
specific regions or sectors. Other studies into small and medium-sized firms in Indonesia 
utilized national-level data and aggregate data for manufacturing sectors. This study fills the 
gap in the research available, particularly in the study of SMEs and international trade, by 
using micro-level evidence from 189,194 small firms in the analysis of small firms’ export 
behavior. 
This study shows that productivity determines small firms’ export participation, which 
provides supporting evidence for the self-selection hypothesis. In addition, productivity-
related factors such as capital intensity, human capital, financial access, information access, 
exposure to business obstacles, and business development support and assistance, explain 
firms’ decisions to participate in export. Firm characteristics, such as firm size and years of 
establishment, also determine the probability of exporting. Once they are exporters, the 
export intensity of small firms is significantly explained by productivity, years of 
establishment, exposure to obstacles and employment training. 
The remainder of this paper is organized as follows. Section 3.2 elaborates several 
theoretical and empirical studies of firms’ export participation and its determinants. Section 
3.3 describes the methodology and data used in this study. In Section 3.4, the analysis and 
results are discussed, and finally, Section 3.5 sums up the conclusions of this study. 
3.2 Literature Review 
This section elaborates theoretical and empirical frameworks for the relationship 
between productivity and exports. Previous studies explain that exporting and non-exporting 
firms are different in their productivity as well as their characteristics. Prior studies by 
Bernard and Jensen (1995, 1999), explain that the exporter tends to be more productive than 
the non-exporter. Several other studies also discuss the linkage between productivity and 
participation in export. According to Wagner (2007), there are two hypotheses explaining the 
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relationship between those two important variables: the ‘self-selection’ hypothesis and the 
‘learning by exporting’ hypothesis. 
The self-selection hypothesis explains that productive firms are more export-oriented 
and so are more likely to participate in the export market. Bernard and Jensen (1995) suggest 
that export markets are different from domestic ones, and that entering an export market is an 
exceptional achievement for a firm to accomplish. To enter export market, firms are burdened 
with additional export-related costs, such as transportation cost, tariffs, and distribution costs 
(Wagner, 2007). Additionally, research and development and marketing costs are incurred in 
ensuring that the exported product will meet the standards and tastes of the foreign markets 
being entered (Bernard and Jensen, 1999; Manova, 2013). According to Roberts and Tybout 
(1997), these export costs are fixed costs and inevitable for firms when entering export 
markets. Only productive firms which can allocate their resources efficiently will take 
advantage of productivity gains to enter export markets (Bernard and Jensen, 1999). These 
exporting firms are considered as the “winner firms” which are superior to non-exporting 
companies (Bernard and Jensen, 1995; Melitz, 2003).  
In contrast, the learning by exporting hypothesis explains that exporting induces firms 
to produce more efficiently. Several studies have investigated empirically whether export 
activities trigger firms to be more productive. According to Bernard and Jensen (1999), by 
being an exporter, firms take advantage of the tight competition in international markets by 
improving their performance. After entering international markets, exporting firms gain more 
efficiency due to knowledge transfer and new technology adoption, either between exporters 
or from international buyers (Clerides, Lach and Tybout, 1998). Melitz (2003) also explains 
that participation in trade will stimulate productive firms to continue to export, while the less 
productive ones, which are unable to cope with exporting, exit the export market. Melitz’s 
(2003) study highlights that heterogeneity in firm-level productivity explains the export 
behavior of firms. 
Empirical studies of firms’ productivity and export behavior are relatively extensive 
and abundant. Most studies agree that exporters achieve higher levels of productivity than 
non-exporters (Aw and Hwang, 1995; Bernard and Jensen, 1995). A firm-level study by Aw 
and Hwang (1995) used cross-sectional census data of the electronics industry in Taiwan to 
compare differences in input uses and firm size between exporters and non-exporters. 
International activity forces firms to use inputs efficiently in their production processes, since 
it exposes them to tight competition. Additionally, exporting firms are generally larger in size 
than non-exporting firms. Moreover, Bernard and Jensen (1995) identify specific 
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characteristics of exporters which differentiate them from non-exporters, such as more capital 
intensity, higher wages and higher levels of investment.  
A firm-level study of export behavior by Todo (2011) also empirically studies the 
determinants of firm participation in export, including firm characteristics such as total 
productivity, firm size, foreign ownership, and previous export experience. Todo’s (2011) 
study suggests that unobserved firm characteristics are highly significant in determining 
firms’ engagement in international activities. To this extent, factors other than the 
explanatory variables in the model have the potential to be observed further for the study of 
firms’ export determinants. 
Apparently, empirical studies of firms’ productivity and export behavior in the case of 
SMEs are still scarce, due to such businesses’ limited export activities. However, one such 
study of SMEs’ export behavior was conducted by Trung et al. (2008) and identified the 
determinant of Vietnamese SMEs’ export participation and performance. This country-
specific study of a developing economy comprehensively reveals that the export participation 
of small and medium-sized manufacturing firms is explained traditionally not only by 
production factors, such as capital and labor, but also by firm characteristics, such as firm 
size, business development and survival, contribution to employment, and firm location. 
Estimating SMEs’ participation in export and their performance, Trung et al. (2008) study 
uses two methodologies: the logit model to estimate firms export participation and ordinary 
least squares (OLS) regression to estimate determinants of export-oriented firm performance.  
Gashi, Hashi, and Puch (2013) examine SMEs’ export determinants in the transition 
economies by using a firm-level dataset from surveys done by the World Bank and the 
European Bank for Reconstruction and Development (EBRD). This cross-country study 
assumes firms’ decisions in terms of export participation and intensity involve two decision-
making processes, and applies Tobit regression to it, which allows for sample selection 
processes for exporting and non-exporting firms. The study emphasizes the role of human 
and technology-related factors in SME export participation and intensity. Other factors, such 
as industry linkages, size, foreign ownership, industrial sector activity, external finance, and 
networking in business associations are also significant in explaining SME’s behaviors in 
transition economies.  
In contrast to the studies of Trung et al. (2008) and Gashi, Hashi, and Puch (2013), 
which use binary choice models in their methodologies, this current study applies sample 
selection methods to avoid sample selection bias in the analysis of small firm export 
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behavior. Moreover, the current study uses export share to measure the performance of 
export-oriented SMEs, instead of firms’ revenue as used in the study by Trung et al. (2008). 
In the case of Indonesia, there have been studies of firms’ determinants of export 
participation, but there are still limited studies focusing on small and medium-sized firms. 
Sjöholm (1997) performed a micro-level study of the Indonesia manufacturing sector to 
examine the relationship between firms’ export participation and productivity. The study 
showed that firms’ participation in export led to higher productivity growth. Moreover, firms 
with higher shares of exports to total output also demonstrated higher productivity growth. 
Applying simple production function regression with labor and capital as inputs, Sjöholm’s 
(1997) study uses firm-level data for medium and large manufacturers from the Indonesia 
Statistics Board (BPS), for the years 1980 and 1991. This eleven-year gap would possibly 
lead to bias in the estimation unless the model specification had been treated to capture the 
deregulation policies enacted in the late 1980s which affected trade and the manufacturing 
sector significantly, and which might have influenced the economic conditions between the 
two years. 
Wengel and Rodriguez (2006) performed a firm-level study of Indonesian SMEs’ 
export performance. Their results show that large firms tend to export more of their output 
than smaller firms. Moreover, firms located in sectors containing more exporters, more 
foreign investment, and more access to credit will have larger export shares. Wengel and 
Rodriguez’s (2006) study also convincingly shows evidence of the export behavior of 
Indonesia SMEs, while related studies in this area are scarce.  
In examining SMEs performance, Wengel and Rodriquez (2006) use fractional logit 
and double-bounded Tobit regression as they assume that firms decide to export and how 
much they export at the same time. Alternatively, when this assumption does not hold, i.e. 
when firms decide on export participation and their export intensity in two sequentially 
events, the Heckman selection model might be more properly used to observe firms’ export 
behavior. Their study uses data from the year 2000 medium and large manufacturing sector 
survey from the Indonesia Statistics Board (BPS). Interestingly, SMEs are defined based on 
the average firm size in each manufacturing sector. This definition might not represent the 
official definition of Indonesia’s SMEs as stated in government publications. Based on this 
official definition, small and medium manufacturing firms are categorized as firms with 
fewer than 100 employees. Using this SMEs definition, which is not identical with the 
official one, might lead to sample bias in the estimation of SMEs numbers. Therefore, this 
current study uses data on small manufacturing firms from the census year 2006 to provide 
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better definition and representation of Indonesian SMEs in explaining their export behavior, 
and referring to SMEs by the manufacturing sector definition from the BPS. 
3.3 Methodology and Data 
3.3.1 Methodology 
This study intends to estimate small firms’ export determinants and to analyze the role 
of productivity in firms’ export participation and performance. The Heckman (1979) sample 
selection regression is applied in this paper to overcome sample selection bias in truncated 
samples. In this study, the data for export intensity is observed only when firms participate in 
export activity. Selecting only exporting firms should be carried out carefully, since deleting 
information for non-exporting firms will lead to bias estimation of firms’ export behavior due 
to non-random selection. The Heckman model uses two-stage regressions, i.e. selection 
regression and outcome regression. The former estimates the determinants of firms’ decision 
to participate in export. The latter regression is estimated only if firms participate in export. 
The model specification is given in the equations below. 
𝑦𝑖 = 𝑥𝑖
′𝛽 + 𝑢𝑖          (3.1) 
𝑧𝑖
∗ = 𝑤𝑖
′𝛾 + 𝑒𝑖          (3.2) 
where 𝑧𝑖 = {
1 𝑖𝑓 𝑧𝑖
∗ > 0
 0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
            (3.3) 
In equation (3.1), variable 𝑦𝑖 represents the export intensity of firm i as the dependent 
variable of the outcome regression, while variable 𝑥𝑖
′ is the vector of explanatory variables. 
The set of explanatory variables consists of small firm productivity and its related factors, as 
well as the characteristics of individual firms, as shown in Table 3.2. 
Meanwhile, variable 𝑧𝑖
∗, in the equation (3.2), is described as the export participation of firm 
i, i.e. the dependent variable of selection regression. This variable 𝑧𝑖
∗ is a latent variable. This 
means that variable 𝑦𝑖 is observed when 𝑧𝑖= 1, that is, if only 𝑧𝑖
∗> 0. In other words, the 
export intensity equation is estimated only if the firm participates in export, which is 
examined in the equation (3.2). In addition, 𝑤𝑖
′ is the vector of explanatory variables 
explaining export participation. This set of explanatory variables is displayed in Table 3.2. 
Meanwhile, 𝛽 and 𝛾 denote the parameters to be estimated in the outcome regression and 
selection regression, respectively. In addition, 𝑢𝑖 and 𝑒𝑖 refer to the error terms in the 
outcome regression and selection regression, respectively. Equations (3.1) and (3.2) hold 
assumptions on bivariate normal distribution with zero means, i.e. 𝑢𝑖~𝑁(0, 𝜎
2) and 
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𝑒𝑖~𝑁(0,1). In addition, both error terms, 𝑢𝑖, and 𝑒𝑖, are possibly correlated, in which 
correlation (𝑢𝑖, 𝑒𝑖) = 𝜌. 
The Heckman selection model follows the probability distribution function, the probit 
model in equation (3.4) below, to estimate the selection regression.  
Pr(𝑧𝑖 = 1|𝑤𝑖) = Φ(𝑤𝑖
′𝛾)        (3.4) 
Meanwhile, the expected outcome for the export intensity given that the firm participates in 
export is shown as follows. 
𝐸(𝑦|𝑧𝑖 = 1) = 𝑥𝑖
′𝛽 + 𝜌𝜎?̂?(𝑤𝑖
′𝛾)       (3.5) 
In equation (3.5), the inverse Mills ratio, ?̂?, is an important estimate for the Heckman 
selection model. If this ratio is not significant, the model should apply a standard OLS model, 
instead of the Heckman selection model. The inverse Mills ratio is defined as follows. 
?̂?(𝑤′𝛾) =
𝜙(𝑤′?̂?)
Φ(𝑤′?̂?)
          (3.6) 
The inverse Mills ratio, ?̂?(𝑤′𝛾), is a fraction of standard normal cumulative density function, 
𝜙(𝑤′𝛾), and standard normal probability density function, Φ(𝑤′𝛾). This ratio is calculated 
from the selection regression, in the first step, in equation (3.2), in which the probit model is 
applied to estimate parameters of a set explanatory variables, 𝑤𝑖
′𝛾. It is included in the second 
step of the Heckman model, i.e. outcome regression, to control for non-random selection 
bias, shown in equation (3.5). 
The marginal effects after Heckman selection regression, shown in the equation (3.7) 
and (3.8), explain the magnitude of export decision change if a variable changes one unit, 
holding other determinants unchanged. 
 
𝜕𝐸(𝑦𝑖|𝑧𝑖
∗ > 0)
𝜕𝑥
= 𝛽 − 𝛾(𝜌𝜎)𝛿𝑖(𝛼𝑢)       (3.7) 
where 𝛿𝑖(𝛼𝑢) = [𝜆𝑖(𝛼𝑢)]
2 − 𝛼𝑢𝜆𝑖(𝛼𝑢)      (3.8) 
Compared to other limited dependent variable models such as the Tobit model, the 
Heckman model allows for more flexibility in choosing the determinants of export 
participation and intensity. In addition, the Tobit model assumes that firms’ decisions in 
export participation and intensity are determined by the same explanatory variables. Another 
methodology, such as Cragg’s (1971) two-step truncation model, also known as the hurdle 
model, is also applied in several studies using a limited dependent variables model.  
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Cragg’s model specification, as in the Heckman model, applies two-step regression for 
sample selection regressions. In the Heckman model, the selection equation and the outcome 
equation are regressed simultaneously. However, Cragg’s model is more flexible in that these 
two steps, i.e. the selection equation and outcome equation, are estimated in separate 
regression processes, i.e. probit model in the first step and truncated normal model in the 
second step (Burke, 2009). Cragg’s model is more flexible compared to other sample 
selection regressions, as in the case of the Tobit model. The two-step estimation procedures 
for Cragg’s model are as given below. 
𝑃𝑟𝑜𝑏(𝑦𝑖
∗ > 0) = Φ(𝑥𝑖
′𝛾)        (3.9) 
𝐸(𝑦𝑖|𝑦𝑖
∗ > 0) = 𝑥𝑖
′𝛽 + 𝜎𝜆 (
𝑥𝑖
′𝛽
𝜎
)       (3.10) 
where equation (3.9) is the first stage in Cragg’s model for the discrete decision, i.e. export 
participation. Latent variable 𝑦𝑖
∗ is observed if export share is positive, i.e. 𝑦𝑖 > 0, meaning 
that the firm is participating in export. Equation (3.10) is a truncated regression model for 
firm export share.  
 Similar to the Heckman model, one of the advantages of Cragg’s model is that the 
coefficient in the first stage and second stage may use different independent variables. 
Cragg’s independent variables  𝑥𝑖
′ might be set into different variables included in the 
regression equation (3.9) and (3.10). In contrast, Cragg’s model and the Heckman model are 
different in their assumptions of export participation and export intensity decision. Cragg’s 
model, in a similar way to the Tobit model, assumes that equation (3.10) is jointly and 
continuously decided along with the export participation decision in equation (3.9). In 
contrast, the Heckman model assumes that export participation (3.4) and export intensity 
(3.5) are decided as sequential choices (Jones, 2000).  
Another methodology used for sequential decision choice, for instance in deciding 
export participation and export intensity, is the two-part model. The two-part model, initiated 
by Duan et al. (1983), consists of two equations, i.e. a probit model in the first step, and a 
standard OLS model in the second step. For the analysis of export participation and export 
intensity in this study, the two-step model equations are given below. 
𝑃𝑟𝑜𝑏(𝑦𝑖
∗ > 0) = Φ(𝑥𝑖
′𝛾) + 𝜐𝑖       (3.11) 
𝐸(𝑦𝑖|𝑦𝑖
∗ > 0) = 𝑥𝑖
′𝛽 + 𝜗𝑖         (3.12) 
Equation (3.11) expresses the probit model used to estimate export participation in the first 
stage. In this stage, firms i decide whether to participate in export. In equation (3.12), 
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standard OLS regressions are estimated to examine firm’s quantity to export, in this case, 
export intensity, for only the subsample, i.e. those participating in export. In this two-part 
model, both regressions (3.11) and (3.12) are estimated separately and each of the error 
terms, 𝜐𝑖 and 𝜗𝑖, are independent. This assumption of error terms in the two-part model 
differs from the Heckman model assumption in that the error terms 𝑢𝑖, and 𝑒𝑖, in equations 
(3.1) and (3.2) respectively, are dependent. 
Given the methodologies elaborated above used to estimate export participation and 
export intensity, there are two factors that can be used for consideration in deciding whether 
to choose a sample selection model (Heckman model) or a hurdle model (Cragg’s model or 
the Tobit model), as follows: (i) the independence of error terms in the first and second stage 
regressions, and (ii) the assumptions on decision process in the first stage and second stage, 
in terms of whether it is decided in sequential or joint processes (Madden, 2008; Jones, 
2000). This current study applies the Heckman selection sample model and the two-part 
model, as these methods assume that export participation and export intensity are decided in 
two different sequences, being more applicable in the case of firms’ export participation and 
export intensity. Moreover, this current study also considers that the regressing two-part 
model and the Heckman model offer alternative estimation results for both assumptions of 
dependent and independent error terms in the case of sequential decisions on export 
participation and export intensity. To this extent, Madden (2008) addresses that the 
significance of the inverse Mills ratio estimated in the second stage of the Heckman model 
can be used for criteria to observe differences between the Heckman model and the two-part 
model. 
3.3.2 Data 
This study uses a census dataset of the small manufacturing sector from the Indonesia 
Statistics Board (BPS) which consists of firms employing below 20 workers in 2006. BPS 
conducts two surveys of the manufacturing sector, as follows: (i) survey of small 
manufacturing firms employing fewer than 20 workers, and (ii) survey of medium and large 
manufacturing firms hiring 20 workers or more. This chapter intends to estimate the 
determinants of small firms’ export participation and intensity. Additionally, the analysis of 
medium firm export behavior using the survey of medium and large manufacturing firms will 
be the focus of study in Chapter 5. 
This study uses a dataset from the census year 2006, and the observations included in 
the analysis are from 189,194 small firms from the entire 34 provinces of Indonesia. One of 
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the advantages of using the census dataset is that a larger number of observations is available 
in the census data than in the annual survey. For comparison, the observations for annual 
surveys are, on average, obtained for about 50,000 firms. BPS conducts the economic census 
every ten years, including a census of the manufacturing sector, while the annual survey of 
the manufacturing sector is conducted in between the census years. The most recent available 
census year for the manufacturing sector is 2006. 
Another advantage in using the census data is that this dataset provides more 
comprehensive information, such as firm characteristics, production, export activities, export 
share to total output, financial access, information access, business prospects, and obstacles 
from firms’ perspectives. In contrast, for the annual survey dataset, only selected periods 
cover the information needed for examining the export activity of small firms. As a 
consequence, the information in the annual survey regarding firm characteristics is not as 
comprehensive as in the census dataset. Since this study focuses on the export participation 
and intensity of small firms as the main variables, the census dataset better provides these 
main variables. 
There are several drawbacks in the small manufacturing sector survey datasets from 
BPS. First, there are several inconsistencies in the format of the datasets. BPS changed their 
period of survey from annual survey to quarterly survey in 2011. Then in 2014 they 
relaunched the annual survey as a supplementary dataset to the quarterly survey. Moreover, 
the questionnaires also provide slightly different information across the period. 
Consequently, each survey contains information which is not identical across years. For 
instance, the key information needed in this paper, i.e. information about export activities, is 
only available in the census year 2006 and a few selected years of the annual survey. 
Another drawback of the small manufacture survey dataset is that BPS collects different 
firm samples for observation across periods, both in the census and annual survey datasets. 
Since the observed firms do not always retain the same identity, individual firms are hard to 
identify across periods. Therefore, the census dataset for small manufacturing firms is not 
available for panel data analysis. This census data set is also unlikely to be pooled with 
previous census years, for example 1996, to increase the number of observations of exporting 
firms. Due to the occurrence of the Asian economic crisis in 1997, the fundamental economic 
conditions are different for the census years (1996 and 2006). This might cause sample bias 
for the pooled data set. Therefore, this study uses the small manufacture census dataset year 
2006 and applies cross-sectional data analysis of SMEs’ export behavior in manufacturing 
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sectors. This dataset provides large numbers of observations and more comprehensive 
information about firms’ export-related activities, production and firm characteristics. 
Table 3.1. Distribution of Small Firms by Manufacturing Subsector 
 
Subsector 
All samples 
Exporting 
firms 
Food, beverages and tobacco products 31.64 4.63 
Textiles, apparel and leather products, and footwear 14.33 28.17 
Wood, wood products, cork and furniture 30.24 44.27 
Paper, paper products, publishing and printing 3.24 4.88 
Mineral products 9.88 5.61 
Metal products 4.86 4.14 
Chemical and rubber products 2.69 4.39 
Machinery and transportation 2.71 2.92 
Other 0.44 0.98 
Number of firms 189,194 820 
Note: Data shown as percentages 
Source: small manufacture census data 2006 (compiled by author) 
Table 3.1. shows the distribution of small manufacturing firms by manufacturing 
subsector from the census dataset for 2006. According to this dataset, small manufacturing 
firms are present in significant numbers in the following subsectors: food, beverages and 
tobacco (31.64%), textiles, apparel, leather and footwear (14.33%), and wood, wood products 
and furniture (30.24%). Data shows that small firms’ participation in direct export is very 
limited. Table 3.1. summarizes that only about 820 firms conducting export activity are 
observed in the dataset. Among these exporting small firms, about 44.3% produce wood 
products and furniture, while about 28% of small exporters manufacture textiles, apparel, 
leather and footwear. This indicates that most of the products exported by small firms are 
generated in labor-intensive manufacturing subsectors. In line with this, Sandee and Ibrahim 
(2002) also mentioned that wood products, textiles, garments and footwear manufacture 
subsectors accounted for about 50% of total Indonesian SME exports in 2000. The study also 
further explained that the labor-intensive manufacturing subsectors typically have the 
advantage of lower labor costs, which accounted for SME export competitiveness in export 
markets for these products.  
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Table 3.2. Description of Variables and Expected Results for the Heckman Model 
 
Description Expected sign 
Dependent variable 
  
Selection 
regression 
Outcome 
regression 
Export intensity Ratio of total exports to total output   
Export 
participation 
Dummy equal to 1 means firm participates in export, otherwise zero 
Independent variable      
Labor 
productivity  
Ratio of total output to employment  (+) (+) 
Output-to-cost 
ratio  
Ratio of total output to total cost  (+) (+) 
Capital intensity Ratio of total capital to employment (+) (+) 
Age Length of time firms have been established 
(in years) 
(+/-) (+/-) 
CEO education Dummy equal to 1 means CEO graduated 
from high school or higher institution, 
otherwise zero 
(+)  
Employment  Number of employees (unit worker) (+)  
Financial access  Dummy equal to 1 means firms have access to 
loans from financial institutions, including 
bank or non-bank formal institutions, 
otherwise zero 
(+)  
Computer use Dummy equal to 1 means firms use 
computers in their activities, otherwise zero 
(+) (+) 
Internet use  Dummy equal to 1 means firms use internet 
network for getting information and 
knowledge, otherwise zero 
(+) (+) 
Business 
obstacles 
Dummy equal to 1 means firms experience 
obstacles in their business, otherwise zero 
(-) (-) 
Development 
assistance 
Dummy equal to 1 means firms have received 
development assistance from other 
institutions, otherwise zero 
(+) (+) 
Employment 
training  
Dummy equal to 1 means firms have joined 
any training related to firm productivity, 
otherwise zero 
(+) (+) 
Location Dummy equal to 1 means firm is located in 
Java island, otherwise zero 
(+) (+) 
Source: Author’s compilation 
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Table 3.2 summarizes descriptive statistics of variables used in this study, together with 
the expected results of the selection and outcome regressions, and Table 3.3 shows the 
descriptive statistics of variables. In the outcome regression, firm export intensity is used as 
the dependent variable and measured by share of export product to total output, namely 
export share. In the selection regression, export participation as the dependent variable 
represents firm export activity, with a value of 1 applying to exporters, and 0 otherwise.  
As a productivity measure this study uses labor productivity, which measures output 
generated by one unit of labor. In addition, as an alternative to labor productivity, this study 
also uses the ratio of output to total input costs for measuring firms’ production performance. 
This variable captures how much output is generated by one unit of spending on the cost of 
production. As explained in the self-selection hypothesis, the higher a firm’s production 
performance the higher the probability that it engages in export. Therefore, in the selection 
regression it is expected that positive signs for the relationships between production 
performance, either measured by labor productivity or output to input ratio, and export 
participation will be found. Accordingly, firm production performance also positively 
influences export intensity in the outcome regression. 
Table 3.2. also presents several explanatory variables related to production factors and 
characteristics, such as capital intensity, human capital, financial access, information access, 
business obstacles, development assistance, firm size, and age. Capital intensity is measured 
by the ratio of fixed capital to number of employees. This capital-to-labor ratio identifies 
whether firm production is characterized as labor intensive or capital intensive. Higher levels 
of this ratio indicate that firms use more capital in their production. This study expects to find 
a positive relationship between this ratio and export participation and intensity. Wengel and 
Rodriguez (2006) also confirm that greater use of machinery, as measured by greater 
amounts of capital utilized, induces SMEs to increase their export share.  
As other production-related factors this study includes several qualitative measures to 
represent the human capital factors used in firms’ production. In this regard, the two variables 
included in the analysis are as follows: (i) CEO education, representing the education level of 
the CEO as dummy variable for the top manager in each firm: dummy 1 is applied to a 
manager who completed high school or higher education level, and (ii) employment training 
captures whether a firm organizes training in technical production skills, managerial or 
marketing skills for their employees. In previous related literature, a study by Gashi, Hashi 
and Pugh (2013) also incorporates human capital factors measured as the ratio of educated 
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workers to total workers, and shows a positive relationship between their measure of human 
capital factors and SMEs’ export behavior. 
Table 3.3. Descriptive Statistics 
 
Variables Unit Obs. Mean Std. Dev. 
Export share Percentage 802 55.952 36.89 
Export participation Dummy 188975 0.0042439 0.0650074 
Labor productivity IDR/person 188975 1977288 1.20E+07 
Output-to-cost ratio Ratio 188975 2.779809 9.224206 
Capital intensity IDR/person 188975 1.01E+07 2.64E+07 
Age Year 188975 11.55727 10.11523 
CEO education Dummy 188975 0.2020585 0.4015367 
Employment Persons 188975 2.586093 2.420813 
Financial access Dummy 188975 0.0834396 0.2765463 
Computer use Dummy 188975 0.0193465 0.1377399 
Internet use Dummy 188975 0.0025453 0.050387 
Business obstacles Dummy 188975 0.5423204 0.4982071 
Development 
assistance 
Dummy 188975 0.0522926 0.2226171 
Employee training Dummy 188975 0.0642889 0.2452676 
Location Dummy 188975 0.588861 0.4920417 
Source: Author’s calculation 
 
This study also includes a further important variable, namely financial access, 
representing whether SMEs obtain external borrowing from formal financial institutions. This 
financial access variable is expected to be positively related to export participation in the 
selection regression. The study by Todo (2011) showed that less financial access inhibits 
firms’ export participation due to high sunk costs upfront required when entering export 
markets. In addition, this study also presumes a positive relationship between small firms’ 
financial access and export intensity. Several previous studies have put forward that SMEs’ 
external financing is positively significant in explaining export share to total output (Wengel 
and Rodriguez, 2006; Gashi, Hashi and Pugh, 2013).  
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In addition, this paper includes other interesting variables, such as computer use and 
internet use, to represent firms’ access to information. It is presumed that better access to 
foreign market information is essential for export-oriented small firms. In line with this view, 
Greenaway and Kneller (2004) considered the availability of information containing export 
market opportunities to be an important determinant for new entrants to exporting, since new 
entrants incur high export costs to acquire foreign market information such as foreign product 
tastes and market structures. Conducting market research and development to gather such 
information results in high export costs in the export entry stage since the existence of 
asymmetric information leads to uncertainty about foreign markets. 
This study also uses a variable which captures small firms’ perceptions of obstacles 
they might encounter in their business activities. This variable represents several obstacles 
perceived by small firms in terms of access to raw materials, intermediate inputs, capital, 
energy, transportation, distribution and logistics, skilled workers, and labor wages. This study 
chooses to include business perceptions as explanatory variables in order to observe whether 
exporting and non-exporting firms have different perceptions regarding business obstacles. 
According to the self-selection hypothesis, exporting firms encounter more barriers when 
they want to enter export markets, due to high sunk costs. Exporting firms also face more 
risks than domestic-oriented firms, for example, risk relating to long time frames for product 
shipment (Feenstra, Li, and Yu, 2014). In this regard, this study expects more business 
obstacles, as proxies for more risks, to be faced by small firms when entering export markets. 
This variable is also included in the outcome regression as the perception of business 
obstacles may influence exporting firms’ decisions on how large a share of their products to 
export. This study presumes that choices on participation in export and export intensity are 
decided in sequence. Therefore, decisions about export intensity are independent from those 
relating to export participation. For the exporters-only subsample, it is expected that fewer 
obstacles perceived by exporting firms will positively affect their export performance. 
This study also includes a variable identified as development assistance, which 
represents whether firms receive assistance from other institutions. This assistance might be 
in terms of capital, raw materials, machinery or equipment from other institutions such as 
government, other enterprises, formal financial institutions, or non-governmental 
organizations (NGOs). Berry and Levy (1999) put forward the view that supporting 
institutions are key to successful exporting by SMEs since this institutional factor plays an 
important role in promoting transfer of knowledge and encouraging innovations which enable 
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SMEs to improve their production performance leading to export participation and export 
intensity. 
Additional explanatory variables to be included are a location dummy, which represents 
whether the firm operates its production on Java. Java is the most densely populated island in 
comparison to the other main islands in Indonesia, such as Sumatra, Kalimantan, Sulawesi, 
and Papua. As Indonesia’s capital city, Jakarta, is located on Java this island also offers more 
well-established infrastructures and favorable environments for business activities. Gashi, 
Hashi, and Pugh (2013) consider that SMEs located in capital cities may benefit in terms of 
productivity gain from better access to infrastructure, human capital resources, and 
knowledge spillover from industrial networks, thus affecting firms’ export behavior. 
As controls for control variables, this study uses firm age and firm size. Firm age is 
measured as the number of years a firm has been established, while firm size is measured by 
number of employees. Several studies have discussed the relationship between firm size and 
export behavior. They suggest that larger firms have a greater probability of participating in 
export. As for firm age, studies present mixed results regarding its relationship with firm 
export behavior. On the one hand, younger firms tend to be more innovative and adaptable to 
dynamic environments and therefore are more likely to participate in export. On the other, 
firms having more experience may have advantages and opportunities in their conduct of 
production processes, including expanding business activities and taking part in export 
activities, therefore experience, as proxied by firm age, is positively related to export 
participation and export intensity (Gashi, Hashi, and Pugh 2013). Additional industry-specific 
dummies are also included in the model to capture differences in firm characteristics across 
manufacturing subsectors. The matrix correlation of variables observed in this study is 
provided in Appendix A3.1. 
3.4 Results and Analysis 
This section provides empirical evidence for Indonesian small manufacturing firms 
export behavior and its determinants. First, this study performs a statistical test for the 
differences between two means. This statistical test is conducted to observe mean differences 
in productivity and firm characteristics between exporters and non-exporters. The results in 
Table 3.4 show that, in general, small firms which export are different from those which do 
not, in terms of productivity, production-related factors, and firm characteristics. There is a 
highly significant difference in the mean of labor productivity between exporting and non-
exporting small manufacturing firms in Indonesia. This result indicates that small firms 
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engaging in export have higher productivity on average than those which do not export. As 
for production-related factors, the results indicate that, on average, exporting small firms use 
more capital than non-exporting small firms. With respect to human capital factors, exporting 
firms are managed by more highly educated CEOs than non-exporting firms, and they 
typically conduct more employment training to upgrade their labor skills compared to 
equivalent domestically oriented firms.  
Interestingly, small firms engaging in export utilize more information technology such 
as computers and the internet in their production compared to those not engaging in export. 
In addition, small firms participating in export, on average, encounter more obstacles, since 
they incur fixed costs related to exporting, and experience more challenging and dynamic 
markets abroad than at home. The result also reveals that small firms engaging in export 
receive more development assistance than those which do not. On average, exporting small 
firms are more likely to be located outside Java, while non-exporting small firms tend to base 
their production in Java. As for firm characteristics, exporting small firms tend to be younger 
establishments and larger in size than non-exporting small firms. These results confirm the 
study of Bernard and Jensen (1995) in which the authors state that exporters have better 
performance in areas such as labor productivity, size, inputs, and capital intensity. 
 
Table 3.4. Estimation Results of Mean Difference Statistical Test 
 
(1) (2) (3) (4) (5) (6) (7) 
Independent 
Variables 
Non- 
exporter  
Exporter  
 
Difference 
(1) - (2) 
Prob 
(diff <0) Prob (diff≠0) 
Prob  
(diff >0) 
Labor Productivity 1940982 1.07E+07 -8736638 0.00*** 0.00*** - 
Output to cost ratio 2.78 3.15 -0.38 0.12 0.243 0.88 
Capital intensity 9.98E+06 2.76E+07 -1.77E+07 0.00*** 0.00*** 
 
Age 11.56 9.831707 1.73 - 0.00*** 0.00*** 
CEO education 0.2 0.44 -0.24 0.00*** 0.00*** - 
Employment 2.6 6.14 -3.54 0.00*** 0.00*** - 
Financial access 0.08 0.23 -0.15 0.00*** 0.00*** - 
Computer use 0.02 0.13 -0.11 0.00*** 0.00*** - 
Internet use 0.00 0.07 -0.07 0.00*** 0.00*** - 
Business obstacles  0.54 0.64 -0.1 0.00*** 0.00*** - 
Development assistance 0.05 0.13 -0.07 0.00*** 0.00*** - 
Employment training 0.06 0.21 -0.15 0.00*** 0.00*** - 
Location 0.59 0.55 0.04 0.99 0.02** 0.008*** 
Note: ***) Significance at 1%, **) Significance at 5%, *) Significance at 10% 
Source: Author’s estimation 
 
To examine small firms’ determinants of export behavior, this study applies sample 
selection model regression, i.e. the Heckman model. This model considers the possible 
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existence of selection bias due to non-random selection in exporter and non-exporter 
observations. For comparison purposes, this study also presents the estimation results of a 
two-part model, consisting of a probit model and an OLS model regression. The former 
regression, the probit model, is conducted to analyze extensive margins of export, i.e. to 
examine determinants of export participation. The latter regression, i.e. the standard OLS 
model, is applied to examine intensive margins of export, i.e. determinants of export intensity 
for exporting small firms. Table 3.5 displays the estimation results of the probit model and 
OLS model. In addition, the estimations of the Heckman model are displayed in Table 3.62. 
In Table 3.5, the probit model investigates whether productivity explains firm 
participation in export, as put forward by the self-selection hypothesis. Focusing only on 
exporting small firms, standard OLS regression is applied to observe whether productivity is 
important in explaining export intensity for the exporter. Both models are conducted in 
separate processes. In contrast, the Heckman model displayed in Table 3.6 is regressed 
simultaneously in two-stage regression, i.e. selection regression and outcome regression. In 
the Heckman model specification, the outcome and selection regressions might have different 
independent variables (Gashi, Hashi, and Pugh, 2013). This study regressed several model 
specifications with various combinations of independent variables, as shown in both Table 
3.5, the two-part model, and Table 3.6, the Heckman model. Both tables also include 
regressions using industry-specific dummies to control for industry-specific characteristics, 
as displayed in columns (2), (3), (5), and (6). 
The estimates of the two-part models shown in Table 3.5 are consistent, in terms of 
parameter significance and signs, with the estimates of the Heckman model in Table 3.6. As 
for overall goodness of fit, the probit model has significant estimates of chi-square at 99% 
confidence level, while the F-stat for joint significance of estimates in the OLS model are 
also significant at 99% level of confidence, as displayed in Table 3.5.  
In the Heckman model, the Wald tests, shown in Table 3.6., columns (1) to (6), are 
significant at 1%, which indicates the model’s overall goodness of fit for all specifications. In 
addition, lambda (𝜆), known as the inverse Mills ratio, is an important parameter for 
evaluating estimations of the Heckman model. The significance of the inverse Mills ratio is 
important in indicating that model specifications of the Heckman model are more appropriate 
than the standard OLS regression in estimating the export behavior of small firms. Compared 
to the standard OLS regression, the Heckman model considers sample selection bias 
                                                 
2 As for the results comparison, this study also displays the estimation results of Cragg’s two-step truncation model, a hurdle model, in 
Appendix A3.2. The estimated coefficients of Cragg’s model show significance and signs consistent with those of Heckman’s model and the 
two-part model. Therefore, this study remains focusing the analysis on estimation results of Heckman’s model and two-part model. 
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problems which may occur in the estimations of export outcome, by including lambda 
(inverse Mills ratio) as an estimated parameter. The inverse Mills ratios are significant at 5% 
for the Heckman model specifications without industry-specific dummies, as shown in 
columns (1) and (4).  
However, the Heckman model with industry-specific dummies presented in columns 
(2), (3), (5), and (6) have insignificant inverse Mills ratios (lambda). This indicates that there 
is no evidence of selection bias problems in the estimation of Heckman model in the model 
specifications for export intensity. Therefore, two-part models, consisting of OLS regressions 
for estimating exporting small firms’ determinants of export intensity, and probit models for 
estimating export participation, are more appropriate than the Heckman model for the case of 
model specification with industry-specific dummies. Hereafter, the analysis of export 
participation and export intensity are based on estimation results of the two-part model, i.e. 
probit regression and OLS regression, as displayed in Table 3.5. 
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Table 3.5. Estimation Results of Probit Regression and OLS Regression  
Independent Variables 
1 2 3 4 5 6 
Export 
Participation 
Export Share 
Export 
Participation 
Export 
Share 
Export 
Participation 
Export 
Share 
Export 
Participation 
Export 
Share 
Export 
Participation 
Export Share 
Export 
Participation 
Export Share 
(a) (b) (a) (b) (a) (b) (a) (b) (a) (b) (a) (b) 
Labor productivity 7.19e-10* 3.02e-08*** 7.60e-10* 3.25e-08*** 7.66e-10* 3.23e-08*** 7.19e-10* 2.83e-08*** 7.60e-10* 3.08e-08*** 7.66e-10* 3.04e-08*** 
Output-to-cost ratio 
       
0.41*** 
 
0.37** 
 
0.38** 
Capital intensity 1.13e-09*** 1.10e-08 1.39e-09*** 1.05e-09 1.41e-09*** 1.50E-09 1.13e-09*** 1.21e-08 1.39e-09*** 1.65e-09 1.41e-09*** 2.35e-09 
Age -0.004*** -0.84*** -0.004*** -0.82*** -0.004*** -0.82*** -0.004*** -0.83*** -0.004*** -0.81*** -0.004*** -0.81*** 
CEO education  0.15*** 
 
0.17*** 
 
0.16*** 
 
0.15*** 
 
0.17*** 
 
0.16*** 
 
Employment 0.06*** 
 
0.06*** 
 
0.06*** 
 
0.06*** 
 
0.06*** 
 
0.06*** 
 
Financial access 0.20*** 
 
0.20*** 
 
0.20*** 
 
0.20*** 
 
0.20*** 
 
0.20*** 
 
Computer use 0.10 -2.85 0.17** 4.07 0.17** 3.98 0.10 -2.27 0.17** 4.32 0.17** 4.19 
Internet use 0.69*** -4.18 0.67*** -7.71 0.67*** -7.91 0.69*** -4.17 0.67*** -7.70 0.67*** -8.02 
Business obstacles 0.11*** -10.38*** 0.10*** -9.84*** 0.10*** -9.79*** 0.11*** -9.54*** 0.10*** -9.01*** 0.10*** -8.91*** 
Development assistance 0.03 0.36 0.03 -0.65 0.03 -0.43 0.03 0.67 0.03 -0.41 0.03 -0.09 
Employment training 0.27*** -5.70* 0.26*** -5.28* 0.26*** -5.25* 0.27*** -572* 0.26*** -5.28* 0.26*** -5.23* 
Location 
    
-0.07*** -1.42 
    
-0.07*** -2.14 
Constant -2.98*** 71.09*** -3.57*** 76.66*** -3.54*** 77.41*** -2.98*** 70.01*** -3.57*** 75.05*** -3.54*** 76.13*** 
Industry-specific Dummy No No Yes Yes Yes Yes No No Yes Yes Yes Yes 
Regression Probit OLS Probit OLS Probit OLS Probit OLS Probit OLS Probit OLS 
Observations 188975 802 188975 802 188975 802 188975 802 188975 802 188975 802 
F-stat 
 
8.26*** 
 
5.69*** 
 
5.50*** 
 
8.22 
 
5.74*** 
 
5.57*** 
chi-square 933.56*** 
 
1438.07*** 
 
1445.85*** 
 
933.56*** 
 
1438.07*** 
 
1445.85*** 
 
Note: ***) Significance at 1%, **) Significance at 5%, *) Significance at 10%,  
Source: Author’s estimation 
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Based on estimations of probit regression, as displayed in Table 3.5, small firms’ export 
participation is significantly determined by labor productivity at 10% level of significance. 
These findings support the results of the study by Bernard and Jensen (1999) in which firms’ 
decision to participate in export is positively determined by their productivity. This finding 
also confirms that productivity positively determines export participation of small firms as 
has been presumed previously in the hypothesis elaborated above. As for factors related to 
productivity, capital intensity is also positively significant at 1% in explaining small firm 
participation in export markets. This indicates that the more capital-intensive small firms are 
the more likely they are to become exporters. This study also confirms the study by Wengel 
and Rodriguez (2006) in which capital intensity positively determines SMEs’ export behavior 
for the case of Indonesia. 
Another important factor determining small firms’ decisions to participate in export is 
financial access. Based on the estimation results, small firms having better access to 
borrowing from formal financial institutions are more likely to enter export markets at 1% 
level of significance. These results confirm similar findings in several previous studies, for 
example Wengel and Rodriguez (2006) and Gashi, Hashi and Pugh (2013), showing that 
better financial access to external credit induces SMEs to participate in export. In addition, 
the employment training variable is also positive and significant at 1% level of significance 
in explaining small firm probability of entering export markets. Employment training allows 
for transfer of knowledge and upgrades employees’ technical skills. Moreover, small firms 
led by higher educated CEOs tend to be more likely to participate in export than those 
managed by CEOs educated to lower levels. 
Firm characteristics such as internet use and firm obstacles are also important 
explanatory variables in explaining small firms’ probability of export. The internet-use 
variable is also positively significant as a determinant of export participation as it represents 
small firms’ access to information related to foreign markets, such as market demand, foreign 
tastes, and macroeconomic and business conditions. As for the business obstacle variables, 
the result of the selection regression shows that business constraints faced by firms, in terms 
of less access to input resources, difficulties in transportation, and marketing issues, are 
positively related to small firms’ export participation. This result indicates that export-
oriented small firms face more barriers, for instance, risky business activities and higher fixed 
cost burdens, than domestic-oriented small firms.  
However, there is not enough evidence on the impact of development assistance on 
small firm export participation in any of the model specifications in Table 3.5. This might be 
due to either limited support or ineffective implementation of assistance from government, 
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private or non-profit organizations in facilitating small firms in Indonesia. As for the location 
dummy, the estimation result of the probit regression given in columns (3) and (6) shows that 
small firms located outside Java have more probability of participating in export than those 
located on Java. This unexpected result might be due to a larger share of exporters to total 
small firms being located outside Java, compared to that of total small firms in Java. Table 
A3.3 in the appendices shows details of numbers of exporters and non-exporters by location 
for observations used in this study. 
As for control variables such as firms’ size and age, the results show that both variables 
are highly significant at 1% in explaining export participation. The positive sign for firm size 
indicates that larger firms have a greater probability of export their products to international 
markets. Conversely, firm age is negatively related to small firms’ export participation. It is 
interpreted that younger small firms have a higher probability of export. A study of 
Indonesian SMEs by Wengel and Rodriguez (2006) also revealed that younger 
establishments were more export-oriented than older firms. Similarly, for the case of small 
firms under 20 workers, this current study also proves that younger firms are more likely to 
be exporters. Consistent with this result, Huergo and Jaumandreu (2004) provided evidence 
that younger firms were more likely to innovate than older firms, thus affecting their 
competitiveness.  
The estimations of the OLS regressions of exporting small firms’ determinants of 
export intensity are also displayed in Table 3.5. The results show that productivity still 
significantly acts as a determinant of small firms’ export intensity at 5% level of significance. 
When adding industry-specific dummies as control variables in the OLS regression, 
productivity significantly explains export intensity at 1% level of significance, as displayed in 
columns (2), (3), (5), and (6). As for the magnitude of change in export intensity, an increase 
in labor productivity of about Rp. 1 million output per worker will positively expand a small 
firm’s export share by about 0.03%. These results indicate that firm productivity is an 
important factor for exporting small firms in improving their share of exports to total output.  
This paper also uses other measures of production performance in terms of output-to-
cost ratios, included in the OLS regression in Table 3.5., columns (4) and (5). This 
measurement represents how much output is generated from a unit of spending on total cost 
by firms. The ratio of output to cost also significantly explains the export intensity of small 
firms at 1% level of significance. As for marginal effects, Table 3.5., column (6), shows that 
a 1 unit increase of output-to-cost ratio will impact on additional share of exports to total 
output by 0.38%. This indicates that higher efficiency in small firm production also accounts 
for improvements in export intensity. 
  
 
 
4
8
 
Table 3.6. Estimation Results of the Heckman Model 
Independent 
Variables 
1 2 3 4 5 6 
Export 
Participation 
Export Share 
Export 
Participation 
Export Share 
Export 
Participation 
Export Share 
Export 
Participation 
Export 
Share 
Export 
Participation 
Export Share 
Export 
Participation 
Export Share 
(a) (b) (a) (b) (a) (b) (a) (b) (a) (b) (a) (b) 
Labor productivity 7.19e-10* 2.66e-08** 7.60e-10* 3.11e-08*** 7.66e-10* 3.07e-08*** 7.19e-10* 2.38e-08** 7.6e-10* 2.89e-08*** 7.66e-10* 2.82e-08*** 
Output to cost ratio 
       
0.46*** 
 
0.38*** 
 
0.40*** 
Capital intensity 1.13e-09*** 6.46E-10 1.39e-09*** -3.55E-09 1.41e-09*** -3.44E-09 1.13e-09*** -4.23e-09 1.39e-09*** -4.23E-09 1.41e-09*** -4.03E-09 
Age -0.004*** -0.81*** -0.005*** -0.80*** -0.004*** -0.80*** -0.004*** -0.79*** -0.005*** -0.79*** -0.004*** -0.79*** 
CEO education 0.15*** 
 
0.17*** 
 
0.16*** 
 
0.15*** 
 
0.17*** 
 
0.16*** 
 
Employment 0.06*** 
 
0.06*** 
 
0.06*** 
 
0.06*** 
 
0.06*** 
 
0.06*** 
 
Financial access 0.19*** 
 
0.20*** 
 
0.21*** 
 
0.19*** 
 
0.20*** 
 
0.21*** 
 
Computer use 0.10 -6.15 0.17** 2.37 0.17** 2.13 0.10 -6.07 0.17** 2.14 0.17** 1.79 
Internet use 0.70*** -11.16 0.67*** -10.49 0.67*** -10.96 0.70*** -12.31 0.67*** -11.27 0.67*** -11.97 
Business obstacles 0.11*** -11.26*** 0.10*** -10.26*** 0.10*** -10.19*** 0.11*** -10.47*** 0.10*** -9.45*** 0.10*** -9.37*** 
Development 
assistance 
0.03 -0.95 0.03 -1.15 0.03 -0.97 0.02 -0.84 0.03 -1.05 0.03 0.75 
Employment training 0.27*** -9.35** 0.26*** -6.78* 0.26*** -6.87** 0.27*** -10.00*** 0.26*** 7.20** 0.26*** -7.32** 
Location 
    
-0.07*** -1.33 
    
-0.07*** -2.06 
Constant -2.99*** 102.07*** -3.57*** 91.28*** -3.54*** 93.22*** -2.95*** 104.84*** 3.57*** 93.75*** -3.53*** 96.62*** 
Industry-specific 
Dummy 
No No Yes Yes Yes Yes No No Yes Yes Yes Yes 
Observations 188975 802 188975 802 188975 802 188975 802 188975 802 188975 802 
Lambda -10.13** -4.25 
 
-4.61 
 
-11.85** 
 
-5.46 
 
-6.00 
 
rho -0.28 -0.13 
 
-0.14 
 
-0.32 
 
-0.16 
 
-0.18 
 
sigma 36.6 33.9 
 
33.93 
 
36.88 
 
33.91 
 
33.97 
 
Wald chi-square 70.66*** 158.25*** 158.69*** 80.4*** 
 
166.30*** 
 
167.39*** 
Note: ***) Significance at 1%, **) Significance at 5%, *) Significance at 10%,  
Source: Author’s estimation 
  
 
49 
Other variables which appeared to be significant in the outcome regression are years of 
establishment, business obstacles, and employment training. As for firm age, the results show 
consistent significance and negative signs in its relationship with export intensity. From 
Table 3.5, column (6), it can be interpreted that younger exporters, by about one year, tend to 
have a higher export intensity of 0.81%. A study by Grazzi and Moschella (2016) also finds 
evidence that younger exporters operate at a higher level of exports than older exporters. The 
study explains that younger exporters tend to innovate more than older exporters, and that 
this impacts on their export performance. 
The outcome regression shows that exporting small firms’ perceptions towards 
obstacles significantly influence their export intensity. In the case of exporters, business 
obstacles explain export intensity significantly at 1% level of significance. Exporting small 
firms with perception to face more business obstacles have less export share to total output, 
by 9%, than those with perception to less obstacles, as shown in Table 3.5, column (6). This 
indicates that exporting small firms must solve their business obstacles to improve their 
export intensity.  
While employment training has a positive influence on export participation in the 
selection regression, it shows a negative relationship to export intensity in the outcome 
regression. On entering export markets, improved employees’ skills, acquired through 
training, are needed to meet the higher standards and quality required by foreign markets. 
The result of the selection regression indicates that firms conducting employment training 
improve their human capital factors so as to increase their probability of entering export 
markets. 
 However, the outcome regression shows the unexpected result that employment 
training is negatively related to export intensity for exporting small firms. A study by Gashi, 
Hashi, and Pugh (2013) also shows statistically insignificant results for the relationship 
between job training and export share for the case of SMEs in transition economies. These 
researchers further argue that small firms tend to have high employment turnover, and 
therefore small firms are less committed to conducting employment training than large firms.  
In the case of Indonesian small firms, exporters mostly operate in labor-intensive 
sectors and have a competitive advantage in terms of low-cost labor. Table 3.1 shows that 
about 72% of exporting small firms observed in this study manufacture wood and wood 
products, furniture, textiles, garments, leather and footwear. Sandee and Ibrahim (2002) 
highlight that these manufacturing subsectors, which contribute heavily to Indonesian SMEs’ 
exports, are categorized as labor intensive. In addition, firms in these subsectors hire labor on 
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a short-term contract basis, rather than on permanent contracts, due to rigid labor market 
regulations (Winkler and Farole, 2012). As a result, this short-term hiring system means there 
are fewer incentives for firms to conduct training. According to Winkler and Farole (2012), 
data from the World Bank Enterprises Survey shows that in the case of Indonesia only about 
2% of total firms in the manufacturing of garments sector provide formal training for their 
employees, while only about 8% of total firms involved in the manufacturing of textiles 
conduct formal training. This data illustrates a general picture of the Indonesian labor-
intensive manufacturing subsector that exporting small firms dominantly belong to as having 
low priorities for conducting employment training to improve the skills of their workers. 
3.5 Conclusion 
This study used an extensive firm-level census dataset for the micro and small 
manufacturing sector to analyze Indonesian micro and small firms’ export determinants. 
First, it performed statistical means difference tests to investigate characteristics of exporting 
small manufacturing firms and how they differ from non-exporting ones. The results show 
that exporting small firms have higher productivity on average than non-exporters. It also 
indicates that exporting small firms, on average, have better production-related measures and 
firm characteristic indicators. 
This study conducted sample selection regression to examine the determinants of small 
firm export behavior. However, the estimated inverse Mills ratio (lambda) in the Heckman 
model is not significant, which indicates that there is no evidence of sample selection bias in 
estimating determinants of export intensity using the Heckman model. Therefore, the 
estimations of export determinants are based on probit and standard OLS models. The results 
of the probit model show that small firms’ participation in export is significantly determined 
by their heterogeneity in productivity, production-related factors, such as capital intensity, 
human capital, financial access, information access, exposure to business obstacles, business 
development support assistance, location, and by firms’ characteristics, such as years of 
establishment, firm size and industry-specific dummies.  
For exporters, small firms’ export intensity is significantly explained by their 
productivity, years of establishment, exposure to obstacles and employment training. This 
study reveals interesting findings relating to the characteristics of small exporting firms in 
explaining their export intensity: in small firms, the younger the establishment, the larger the 
share of output is exported. This may indicate that younger small firms perform better in 
dealing with and selling their products in international markets. Moreover, small exporting 
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firms need to reduce their exposure to business obstacles to improve their export intensity. 
The outcome regression also suggests that employment training conducted by exporting firms 
does not necessarily increase export intensity, since small exporting firms are more labor 
intensive and they thus gain advantages from the availability of low-cost labor. 
In summary, the results in this study reveal the importance of productivity, production-
related factors, and firm characteristics of small firms’ in explaining their participation in 
export and their export intensity. To engage more in international trade, small firms need to 
improve their capacity in several important aspects, such as enhancing their productivity, 
increasing the use of capital and developing high-quality skilled human capital. As for the 
policy implications which can be drawn from the empirical evidence presented in this study, 
government should facilitate and encourage small firms to engage more in export activities 
by introducing policies related to financial access, and by reducing obstacles and barriers to 
export for small firms. Government should also address the provision of conducive business 
environments for transfers of knowledge, information, innovation and skills between small 
firms and other enterprises, and between small firms and other institutions, including their 
foreign counterparts. 
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Chapter 4 
Measuring Production Performance of Indonesian Manufacturing Firms: 
Do Small Firms Perform Less Efficient? 
Summary 
This study examines firms’ production performance by using extensive micro-level 
data from surveys on the Indonesian manufacturing sector. This study applies 
stochastic frontier production function regressions to estimate technical 
efficiency. In addition, this study also compares production efficiencies in the 
manufacturing sector based on firm size, export participation, and manufacturing 
subsectors. The result finds that small manufacturing firms are relatively less 
efficient than large manufacturing firms. However, there is no evidence that 
medium firms are more technically efficient than small firms.  Moreover, 
exporting manufacturing firms are also relatively more efficient than non-
exporting ones. The results also show that firms’ technical efficiencies differ 
across manufacturing subsectors. As small firms are not as efficient as large firms 
in terms of productivity, this study further examines factors that determine the 
inefficiency of small manufacturing firms. Their technical inefficiency is 
determined by firm characteristics, human capital factors, participation in export, 
business linkages, and partnerships with other institution. 
 
4.1 Introduction 
According to the "new" new trade theory, heterogeneity in productivity is an important 
factor in explaining firms’ participation in trade. It has been discussed in the previous chapter 
that firm productivity is empirically significant in explaining the export participation of small 
firms in the manufacturing sector. This chapter further addresses manufacturing firms’ 
production performance, and aims to estimate the efficiency of performance according to 
firm size and involvement in exporting.  
The relationship between production performance and firm size has become a key 
subject of interest in many studies. It is a common belief that small and medium firms 
encounter less productivity than large firms. This is related to economies of scale, a concept 
taken from microeconomic theory, which explains that larger production scales have a greater 
advantage in lower production costs, and this can therefore lead to efficient output 
production. Secondly, this relationship might also be due to the disadvantageous aspects of 
small and medium firms – inadequate access to resources, for example, that subsequently 
hinder them from developing and growing. For instance, SMEs also have less access to 
financial resources, particularly in terms of external borrowing, compared to large firms. 
Moreover, Berry, Rodriguez and Sandee (2001) state that SMEs, particularly in developing 
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countries, have less access to advanced technology and transfers, since they are less likely to 
attract foreign investment, an important channel for productivity increases, particularly in 
large firms.  
Other studies argue that SMEs, in some cases, have potential capacity to become larger 
enterprises and to be considered productive enterprises (Berry, Rodriquez, and Sandee, 
2001). This dynamic characteristic of SMEs may impact aggregated national economic 
growth. SMEs are also more flexible and adaptable amidst rapid economic changes and crises 
(Urata, 2000; Hill, 2001). Lastly, they have the potential to become pioneers in niche 
markets, as they are able to penetrate markets, and are more efficient in producing specific 
products that cannot be produced by larger firms, through product specialization (Colantone, 
et. al. 2010; Audretsch 2004; Alvarez and Vergara, 2013). For countries with many SMEs, 
specifically in developing countries, SME growth is an important part of policy 
considerations in national economic development. 
The relationship between exporting and productivity has been explained further in a 
wide range of literature on trade. The “new” new trade theory, framed by Melitz (2003) and 
Helpman et. al. (2004), explains that firms differ in their levels of production performance, 
which is measured by their ability to obtain efficiency through fixed and variable costs when 
they want to participate in trade. Using this theory, the self-selection hypothesis highlights 
that only a few productive firms can enter the export market, since the self-selected firms are 
more superior in making profits to cover the high sunk cost of entering the export market 
(Melitz, 2003; Bernard and Jensen, 1999).  Secondly, learning by exporting explains that 
participation in export improves firms’ productivity, since more experiences in exporting 
increases knowledge and technology transfer (Clerides, Lach and Tybout, 1998; Sjöholm, 
1997). Firms are required to fulfill demand and taste through exported goods. As such, 
innovation and improvement in production are both necessary for firms to maintain their 
position in the international market’s tougher and more competitive business environments. 
As concerns the relationships between productivity, firm size and exporting, small 
firms are generally associated with lower productivity and are therefore less likely to become 
exporters (Bernard and Jensen, 1999; Roberts and Tybout, 1997). In some cases, small and 
medium firms participating in export may gain performance advantages, such as survival 
ability, productivity, and employment growth (Alvarez and Vergara, 2013; Lee, 2013; Le and 
Valadkhani, 2014). The issue of low productivity in small and medium firms has been 
discussed in many studies, including the case of Indonesia as a country with a dominant SME 
business structure. However, empirical evidence regarding Indonesia’s small and medium 
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firms that relates productivity into firm size, and export participation, are still scarce. To 
address this gap, this study investigates whether Indonesian small firms have poor production 
performance compared to larger firms, as has been claimed in several existing studies. With 
this objective, this study intends to estimate and compare the production efficiency of 
Indonesian manufacturing firms by firm size. The study also aims to investigate whether 
exporting firms perform better in terms of production efficiency. This analysis of firm 
efficiency is intended to ascertain which manufacturing subsector has the greater level of 
advantage in production efficiency. Lastly, in terms of identifying the disadvantageous 
performance of small firms, this study later identifies the determinants of small firms’ 
efficiency3, in which export participation becomes one of the key factors observed. 
This study contributes to existing literature in several ways. Firstly, the study uses 
comprehensive, firm-level datasets on Indonesian manufacturing sectors to estimate firms’ 
technical efficiency. Extensive micro-level data analysis is one specific advantage of the 
current study, particularly regarding the investigation of the relationship between firm 
production heterogeneity and trade. In addition, this study also estimates production 
efficiency in Indonesian manufacturing firms and compares efficiencies according to firm 
size, export involvement, and manufacturing subsectors. This analysis is essential for gauging 
differences in each firm category.  
This study also provides further analysis through focusing on the technical efficiency of 
small firms. Firm-level empirical evidences on Indonesian small firm production 
performance are still rare in existing academic literature. This paper also intends to examine 
small firm production performance the factors that affect this performance. To do this, the 
study includes some determinants of production efficiency, including firm characteristics, 
human capital factors, financial access, export participation, business linkages, and 
partnerships. This analysis aims to provide important policy implications, as small firms 
comprise the largest firm structure in Indonesia.  
The remainder of this chapter is arranged as follows: Section 2 elaborates on literature 
related to previous studies on the relationship between productivity, firm size, and export. 
This section will also elaborate on previous studies that discuss the productivity of SMEs. 
Section 3 describes the methodology and data used in this study. An estimation of results and 
analysis are discussed in Section 4. Lastly, Section 5 summarizes the findings of this study. 
 
                                                 
3 This part of the study is also presented in the proceeding paper in Rachbini (2016b). 
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4.2 Literature Review 
4.2.1 Theoretical Framework  
Production performance, in general, measures how well firms generate outputs from 
processing inputs. To be more specific, the term is explained theoretically in terms of two 
economic terms: productivity and efficiency (Lovell, 1993). Productivity measures the output 
generated by firms per unit of input included in the production process. Several factors, such 
as differences in technology, innovation, production efficiency, economic conditions, and 
environment explain differences in firms’ productivity levels. Berry, Rodriguez, and Sandee 
(2001) have furthermore explained that growth in productivity arises from factor production 
accumulation and increases in the capital-labor ratio. Growth in productivity is also 
influenced by technological change – for example, capital accumulation and production 
upgrading through investment. To this extent, productivity, at the micro level, is a vital part 
of firm growth, while it simultaneously also generates national growth and welfare at an 
aggregate level. 
Productivity is widely measured through labor productivity, which is defined as the 
value added per unit of the labor-input used in the production. Moreover, in measuring 
productivity growth, many studies have also estimated firms’ total factor productivity. 
According to Yokota (2007), measuring the total factor productivity using the Solow residual 
can be categorized as a non-frontier approach, while the frontier approach estimates 
production performance through benchmarking or a best practice approach for business units. 
As such, the frontier approach can be applied to estimate production efficiency, as a measure 
of firms’ production performance. Production efficiency compares the actual and the optimal 
level of output and input in the production process (Coelli et. al., 2005). When firms generate 
outputs for any given input at a certain level below their production frontier, this indicates 
that firms literally generate less efficient outputs than they should, optimally. Regarding this 
definition, there are two ways of measuring technical inefficiency, including output-oriented 
measures and input-oriented measures (Kumbhakar, Wang and Horncastle. 2015).  
Figure 4.1. illustrates that technical inefficiency can be measured either by calculating 
the output-oriented inefficiency or the input-oriented inefficiency. Figure 4.1. shows firm 
generate output y, for any given level of input x, at its optimal level of production along the 
production frontier f(x). Technical inefficiency is defined as when a firm generates outputs at 
any point below the production frontier f(x), e.g. at point A. There are two alternative ways to 
estimate this efficiency, either by calculating the output-oriented inefficiency or the input-
oriented inefficiency. The output-oriented inefficiency measures the gap between the optimal 
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and actual level of output, for the given level of inputs. In other words, the output-oriented 
inefficiency calculates the output loss, i.e. the output difference between AB, due to the 
firm’s inability to produce the optimal level of output at point B. The input-oriented 
inefficiency measures the difference in inputs supposedly used to generate the optimal level 
of production along the production frontier f(x). The input-oriented inefficiency calculates 
the gap between the optimal and actual level of input used in the production, for any given 
level of output. Figure 4.1. illustrates the input-oriented inefficiency estimated by calculating 
the distance between AC. 
 
 
Figure 4.1. Technical Inefficiency in Production of One-Unit Input and Output 
Source: Kumbhakar, Wang and Horncastle. (2015) 
4.2.2 Empirical Studies on Firm Performance, Size and Exporting 
This section elaborates on empirical studies of production performance, and the latter’s 
relationship to firm size and exporting behavior. The section also specifically discusses 
empirical studies related to these topics in developing economies, particularly in Indonesia.  
Studies of the determinants of firms’ production performance are numerous. Several 
factors are usually examined as determinants of productivity, incuding internal factors –  i.e. 
quality of inputs – and external factors – i.e. access to resources. Another important factor 
explaining productivity is firm size, yet this is commonly considered to be a control variable. 
Wengel and Rodriguez’s (2006) study highlights significant productivity differences between 
small and large firms. This gap in productivity between small and large firms arises from 
differences in accessing internal and external factors in production (Tybout, 2000; Lee, 
2013).  
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As regards Indonesia, according to Mourogane (2012), small and medium firms 
encounter low productivity that affects their ability to grow and to develop. Wengel and 
Rodriguez (2006) also highlight the productivity gap between small and large Indonesian 
firms. Berry, Rodriguez and Sandee (2002) provide data on the labor productivity gap 
between micro firms (1-4 workers) and large firms (100 workers and above) in Indonesia’s 
manufacture sector. Their study also illustrates that micro firms, employing 48.6% of national 
workers, only produced 9-10% of output in 1996. In contrast, large firms – hiring 25% of 
national employment – produced 70% of output in the same year.   
As a comparison, recent data show that there is still a gap in labor productivity between 
micro and large firms. According to the Ministry of Cooperatives and SMEs, micro firms 
only produced 30% of real GDP in 2013, despite providing 85% of total employment. 
Conversely, large firms absorbed 3% of employment and contributed to 42% of real GDP in 
the same year. Kuncoro (2013) has shown that the labor productivity gap between small and 
large manufacturers in Indonesia increased with the occurrence of the Asian financial crisis in 
1997, yet data shows that this gap has narrowed with the emergence of trade liberalization 
after the crisis. 
The relationship between productivity and export participation is explained mainly by 
the ‘new’ new international trade theory (Melitz, 2003). Wagner (2012) surveys numbers of 
economic studies focusing on the empirical relationship between international trade and firm 
performance. Wagner’s (2012) study emphasizes the relationship between exporting and firm 
performance, evoking the importance of wages, profitability, and firm survival. Another 
survey by Wagner (2007) elaborates on empirical studies that examine links between firm 
productivity –  in terms of labor productivity and TFP – and exporting.  
According to Wagner (2007; 2012), differences in the firm performance between 
exporters and non-exporters can be analyzed in stages of market pre-entry and post-entry. 
Several studies have also examined productivity differences before and after firms engage in 
export, showing evidence of the self-selection hypothesis that exporters tend to be more 
productive before joining the export market. The self-selection hypothesis also highlights that 
only productive firms – which efficiently allocate resources and costs – are successful in 
entering the export market, due to the high sunk cost required for entry (Bernard and Jensen, 
1999). This ex-ante analysis shows the positive relationship between production performance 
and firms’ participation in exporting. On the other hand, Wagner’s (2012) review of the 
results of ex-post studies on performance differences between exporters and non-exporters is 
not conclusive. The hypothesis, of learning by exporting suggests that firms’ production 
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grows faster than non-exporting firms following export participation. However, this ex-post 
relationship between productivity and exporting differs across several studies.  
Several studies of firm performance and exporting in Indonesia have been conducted. 
One notable micro-level study conducted by Sjöholm (1997) examines the effect of 
international trade the productivity of Indonesia’s manufacturing sector. This study applies a 
standard OLS regression on a simple production function with two inputs, and examines 
whether international trade participation impacts productivity growth. The results suggest that 
manufacturing firms that export have a higher level of productivity and productivity growth, 
compared to their counterparts. Moreover, a higher share of exports produced by firms is 
related to productivity growth.  
Firm size and exporting are thus important factors in explaining firm performance. 
Alvarez and Vergara (2013) conduct empirical research into the connection between firm 
size, production performance, and trade on Chilean manufacturing firms. This study shows 
that SMEs have less probability of survival in the industry than large firms. Once they have 
survived in the industry, however, their performance rapidly increases. Another important 
result of the study shows that SME performance in terms of survival ability and employment 
growth is not hampered by the impact of international trade exposure. Moreover, SMEs are 
more likely to survive in an industry that is highly exposed to external trade. For the 
Malaysian case, Lee (2013) shows that exporters have a higher level of productivity, although 
productivity difference in exporting is less visible in larger firms.  
As for other developing countries, several empirical studies have shown a low level of 
technical efficiency in small and medium firms’ production. Charoenrat, Harvie and 
Amornkitvikai, (2013) reveal that small and medium enterprises in Thailand encounter 
technical inefficiency problems in their production, since they utilize more unskilled labor 
inputs, and generate outputs with low value-added products. In the case of Vietnam, 
Ngunyen, Giang, and Bach (2007) also show that small and medium firms, particularly in the 
manufacturing sector, have a low level of technical efficiency. The authors estimate that the 
technical efficiency of Vietnamese SMEs is around 40%, using both a parametric and non-
parametric approach. Contrastingly, Le and Harvie, (2010) provide a technical efficiency 
estimation of Vietnamese SMEs of 80%, a higher level than that given by Ngunyen, Giang, 
and Bach (2007). In their analysis, Le and Harvie (2010) apply a parametric approach and use 
cross-sectional data analysis to estimate the technical efficiency of SMEs. Both studies use 
different methods and data in their estimation, which may have contributed to differing 
results.  In the case of Chile, Alvarez and Crespi (2003) reveal that small and medium firms 
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in the manufacturing sector produce at a low level of technical efficiency, i.e. at 56%, on 
average. By using a non-parametric approach, Alvarez and Crespi (2003) argue that, in the 
case of Chilean manufacturing SMEs, in terms of firm size, medium firms have a higher 
technical efficiency, compared to micro and small firms.  However, their estimation showed 
that micro firms are slightly more efficient, at 67%, than small firms in their production, at 
61%.  
Batra and Tan (2003) provide a transnational study that examines small and medium 
firms’ technical efficiency in Malaysia, Indonesia, Mexico, Colombia, Taiwan, and China. 
The authors find that in general, firm efficiency tends to be higher in larger firms. However, 
this is not the case for some countries in the study, such as Colombia and Mexico, where 
medium firms are more efficient than large firms. As for Indonesia, the study estimates a low 
level of technical efficiency in SMEs.  
A country-specific case study for Indonesia commonly discusses either the link 
between productivity and exporting, or the link between productivity and firm size, 
separately. The current study thus takes variables like firm size and exporting into account 
when explaining differences in the efficiency of Indonesian manufacturing sectors. The 
current study also applies a stochastic frontier model that includes more recent and 
comprehensive firm-level data on Indonesian manufacturing firms, by combining small, 
medium and large manufacturing firms in the study’s observation. This study also 
investigates the determinants of small firms’ technical inefficiency, which is jointly estimated 
in the stochastic frontier model. 
 
4.3 Methodology and Data 
4.3.1 Methodology 
The current study focuses on estimating technical efficiency to measure the production 
performance of manufacturing firms in Indonesia. In general, there are two approaches to 
estimating technical efficiency – parametric and nonparametric. Firstly, the study’s 
parametric approach applies a stochastic frontier production function to estimate technical 
efficiency in firms’ output production. Aigner et. al., (1977) first used stochastic frontier 
production to estimate technical efficiency. Several empirical studies have subsequently used 
this approach in estimating technical efficiency, from Battese and Coelli (1988;1995) to 
Wang and Schmidt (2002).  
Farrel (1957) first introduced the concept of estimating firm efficiency using a non-
parametric production frontier. Other studies using a non-parametric approach to estimate 
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production efficiency include those of Farrel (1957), Alvarez and Crespi, (2003), and Yokota 
(2007). Data Envelopment Analysis (DEA), mostly used within the non-parametric approach, 
estimates production efficiency using an envelopment technique based on linear 
programming, to calculate the distance between observed production and its frontier. The 
estimation of technical efficiency is based on average estimates of production determinants. 
Performing the non-parametric method in estimating efficiency has both advantages and 
drawbacks. The method has more flexibility regarding choosing variables and production 
factors, and taking multiple outputs and inputs into account. On shortcoming is that the 
relationship between input and output in production is based on best practice, which is 
somewhat deterministic. Since this approach does not follow an assumption of the functional 
form of production function, there is the possibility of estimation bias owing to measurement 
error and statistical noise.  
The parametric approach, i.e. the stochastic frontier production function, uses a 
functional form of production function that is based on the econometric approach, to estimate 
technical efficiency. This approach classifies unobserved errors in the production function as 
random noise and inefficiency. The estimated inefficiency is defined as deviation of the 
observed output from the optimal output in the production frontier, which can be measured 
statistically using the parametric approach. This approach thus requires a specific functional 
form to estimate production function. One advantage of this approach is that the relationship 
of input and output is evaluated statistically using hypothetical tests. 
Considering those comparisons, this study applies a parametric approach, i.e. the 
stochastic frontier production function, to examine the technical efficiency of manufacturing 
firms in Indonesia. In estimating manufacturing firms’ technical efficiency, this study applies 
the stochastic frontier production frontier (SFPF) model specification, referring to 
Kumbakhar, Wang, and Horncastle (2015), shown in the equation below. 
𝑦𝑖 = 𝑥𝑖𝛽 + 𝜀𝑖         (4.1) 
𝜀𝑖 = 𝜐𝑖 − 𝑢𝑖                (4.2) 
𝜐𝑖~𝑁(0, 𝜎𝜈
2)                      (4.3) 
𝑢𝑖~𝑁
+(𝜇, 𝜎𝑢
2)                 (4.4) 
Equation (4.1) shows the output production function, 𝑦𝑖 as the output of firm i, which is 
determined by the set of inputs variables, 𝑥𝑖. Parameter 𝛽 denotes the coefficient vectors 
corresponding to input variables, 𝑥𝑖. Equation (4.2) explains that the error term 𝜀𝑖 consists of 
two error components as follows: (i) random error in the model specification, 𝜐𝑖, and (ii) 
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technical inefficiency of production function, 𝑢𝑖. These two error components are 
independent of each other. In the equation (4.3), random error, 𝜐𝑖, follows the assumption of 
an independently and identically normal distribution with zero means and variance 𝜎𝜈
2. In 
addition, equation (4.4) shows that technical inefficiency in this model follows a nonzero 
normal distribution, with mean 𝜇 and variance 𝜎𝑢
2, i.e. a truncated-normal model of frontier 
model (Stevenson, 1980). 
Stochastic frontier production function (SFPF) mainly focuses on the estimation of 
firms’ technical efficiency. Estimated parameters in the SFPF model,  given in equation (4.1) 
to (4.4), technical inefficiency, 𝑢𝑖 is further estimated to calculate technical efficiency. Given 
that 𝜀𝑖 = 𝜐𝑖 − 𝑢𝑖, shown in equation (4.2), firms’ technical efficiency is obtained by 
calculating the mean of conditional distribution of exp (−𝑢𝑖) given the error term, 𝜀𝑖. The 
formula for estimating firm’s technical efficiency is therefore shown in the equation below. 
𝑇𝐸𝑖 = 𝐸(exp (−𝑢𝑖)|𝜀𝑖)        (4.5) 
This study focuses on estimating the technical efficiency of Indonesian manufacturing 
firms, and compares the estimation of technical efficiency by firm size, export participation, 
and manufacturing subsector. For these purposes, this study performs the SFPF model given 
in equation (4.1) to (4.5). The SFPF model specification given in equation (4.1) is presumed 
to follow the Transcendental-logarithm (Translog) production function. According to Le and 
Valadkhani (2014), the Translog production function, based on a second order log-linear 
form of the input-output relationship, has the advantage of being flexible at function form 
since the input elasticity and input substitution elasticity are assumed not to be constant. 
Nevertheless, this functional form has the drawback of a potential loss of a degree of freedom 
and a high correlation between interaction variables, in the case of a small sample size. This 
study also performs a SFPF model specification with the Cobb-Douglas production function. 
To examine the appropriate production function assumed in the SFPF model, this study also 
conducts likelihood ratio tests of technical efficiency, which are be further discussed in 
equation (4.9) below. 
Further, to estimate small firms’ technical inefficiency determinants, this study 
conducts the inefficiency effect model given in equation (4.6). Focusing only on small 
manufacturing firms, this study estimates the determinants of small firms’ technical 
inefficiency by conducting an SFPF regression in equation (4.1) and the inefficiency effect 
model in equation (4.6) below. 
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𝑢𝑖 = 𝑧𝑖
′𝛿          (4.6) 
these equations (4.1) and (4.6) are regressed simultaneously in the SFPF model for the 
analysis of small manufacturing firms. According to the KGMHLBC model (Kumbhakar, 
Wang and Horncastle, 2015), equation (4.6) above expresses the determinants of efficiency, 
in the form of 𝑢𝑖, a pre-truncated mean function of inefficiency, as a function of explanatory 
variables. As a dependent variable, parameter 𝑢𝑖, a pre-truncated mean function of 
inefficiency, is explained linearly by a vector of exogenous variables, 𝑧𝑖
′ . The inefficiency 
effect model estimates parameters 𝛿 which are the coefficient vectors corresponding to the 
variable, 𝑧𝑖
′ . 
In the analysis of small manufacturing firms’ technical efficiency and its determinants, 
this study regresses the equation system of SFPF with the inefficiency effect model, referred 
to by Rachbini (2016b), given in equation (4.7) below. 
𝑙𝑛𝑌𝑖 = 𝛽0 + 𝛽1𝑙𝑛𝐾𝑖 + 𝛽2𝑙𝑛𝐿𝑖 + 𝛽3(ln𝐾𝑖)
2 + 𝛽4(ln𝐿𝑖)
2 + 𝛽5𝑙𝑛𝐾𝑖𝑙𝑛𝐿𝑖 + 𝜐𝑖 − 𝑢𝑖           (4.7) 
𝑢𝑖 = 𝛿0 + 𝛿1𝑆𝑖𝑧𝑒 + 𝛿2𝐴𝑔𝑒 + 𝛿3𝐸𝑥𝑝𝑜𝑟𝑡 + 𝛿4𝐿𝑜𝑐𝑎𝑡𝑖𝑜𝑛 + 𝛿5𝐶𝐸𝑂𝑒𝑑𝑢 + 𝛿6𝐶𝐸𝑂𝑔𝑒𝑛𝑑𝑒𝑟 +
𝛿7𝐶𝑜𝑟𝑝 + 𝛿8𝐶𝑉 + 𝛿9𝐶𝑜𝑜𝑝 + 𝛿10𝐵𝑎𝑛𝑘𝐴𝑐𝑐𝑒𝑠𝑠 + 𝛿11𝑆𝑢𝑏𝑐𝑜𝑛𝑡𝑟𝑎𝑐𝑡 + 𝛿12𝑃𝑎𝑟𝑡𝑛𝑒𝑟𝑠ℎ𝑖𝑝 +
𝛿13𝑇𝑟𝑎𝑖𝑛𝑖𝑛𝑔 + 𝜔𝑖                             (4.8) 
Equation (4.7) shows a Translog production function form of equation (4.1) and (4.2) 
as the SFPF model specification. SFPF model in equation (4.7) and the inefficiency effect 
model in equation (4.8) are regressed simultaneously to estimate the technical efficiency of 
small firms, as given in the previous equation (4.5). Equation (4.8) presents the inefficiency 
effect model, in which the mean distribution of technical inefficiency is explained by the 
characteristics of small firms. The explanatory variables in equation (4.8) are described in 
Table 4.3, in the subsection below. 
 SFPF regressions in this study are estimated using the statistical software Stata, 
following a one-step estimation procedure in the estimation of the SFPF model with the 
inefficiency effect model, equations (4.7) and (4.8). The coefficients of the SFPF model, in 
equation (4.7), the parameters of technical inefficiency, and coefficients of the exogenous 
variables, 𝑧𝑖, in equation (4.8) are jointly estimated in this procedure. This procedure is also 
known as the KGMHLBC model, used by Kumbhakar, Wang and Horncastle (2015) and 
Wang and Schmidt (2002). According to Wang and Schmidt (2002), the one-step procedure 
in the SFPF model is more favorable than the two-step procedure, since the former approach 
might be able to handle potential bias from the correlation between efficiency and inputs. 
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Several hypothesis tests are conducted to examine assumptions restricted in the SFPF 
model specifications. Firstly, the SFPF model regressions for estimating the technical 
efficiency of Indonesian manufacturing firms’, in equation (4.1) to (4.2), require two 
hypothesis tests to be conducted. Hypothesis I, given in equation (4.9), evaluates the 
appropriate functional form to be included in the SFPF model. A null hypothesis restricts the 
production function to the Cobb-Douglas functional form. Rejecting the null hypothesis 
indicates that the SFPF model is better for using the Translog functional form in the 
regression. Hypothesis II validates the presence of technical inefficiency in the SFPF model. 
Rejecting the null hypothesis in equation (4.10) suggests that technical inefficiency exists 
within the model. The SFPF model is subsequently better than the OLS model. 
Secondly, in the analysis of small firms, the SFPF model with the inefficiency effect 
model conducts three hypothesis tests to evaluate the model assumption in equations (4.7) 
and (4.8). Hypothesis tests I and II are conducted similarly to those in equations (4.9) and 
(4.10). Additionally, hypothesis test III, given in equation (4.11), assesses the null hypothesis 
for the estimated parameters and coefficients of explanatory variables in the inefficiency 
effect model equal to zero. Rejecting the null hypothesis proves the evidence of joint 
inefficiency effects in the SFPF model specification. 
𝐻0
1: 𝛽3 = 𝛽4 = 𝛽5 = 0        (4.9) 
𝐻0
2: 𝜎𝑢
2 = 0                                    (4.10) 
𝐻0
3: 𝛿0 = 𝛿1 = 𝛿2 = 𝛿3 = ⋯ = 𝛿12 = 𝛿13 = 0                (4.11) 
The hypothesis tests above are examined using the log-likelihood value of statistics (LR 
statistics), which is calculated from the log likelihood value of the restricted model under H0, 
and the log likelihood value of the alternative model under H1, given as follows. 
 λ = -2{log[L(H0)] - log[L(H1)]}       (4.12) 
The calculation of this formula shows that the null hypothesis tests, H0, is rejected if the value 
of LR statistics is greater than its critical value. The critical value for Hypothesis I and III 
follows the Chi-square distribution, while that for Hypothesis III refers to the mixed 
distribution of Chi-Square given by Kodde and Palm, (1986). 
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4.3.2 Data  
This study uses micro level data on Indonesian manufacturing firms from Indonesian 
Statistics Board (BPS). There are two surveys used in this study: (i) survey of small 
manufacturing sector and (ii) survey of medium and large manufacturing sector for the year 
2013. The small manufacturer survey collects data on firms hiring 20 employees or below, 
while the medium and large manufacturer survey consists of manufacturing firms employing 
more than 20 workers. BPS collects survey data on small manufacturing firms both quarterly 
and annually. In 2013, BPS relaunched the annual survey on small manufacturing firms, after 
some years of absence of providing annual surveys on small manufacturing firms. During 
these absence years, there were only quarterly surveys of small manufacturing sector. As for 
the medium and large manufacturing firm surveys, BPS only provides annual survey datasets. 
With this background, in order to estimate firms’ technical efficiencies and compare them by 
firm size, this study needs to combine both surveys into one dataset for the year 2013. 
Combining datasets for manufacturing firms only allows for cross-section model analysis. 
Another reason for conducting cross-section analysis is that small manufacturing surveys do 
not give identifications for individual small firms across the period of survey. It is therefore 
potentially impossible to conduct panel data analysis.  
This study combines the two surveys from the manufacturing sector into one dataset, in 
order to estimate firms’ technical efficiencies by size, export participation, and manufacturing 
subsectors. However, both surveys do not have uniform data formats and do not cover similar 
information gathered from questionnaires. The medium and large manufacturing firm survey 
covers information on production such as output, costs, assets, and firm characteristics. The 
small manufacturing firms survey not only provides information on small firms’ production 
revenues and expenses but also gives more specific information related to small firm 
characteristics, including export activity, financial access, assistances and partnerships from 
the government or other institutions, firms’ perceptions of business prospects, and obstacles. 
Such comprehensive information provided in the small manufacturing firm survey has the 
advantage of determining factors that explain small manufacturing firms’ technical 
efficiency. Combining these datasets provides a foundation for extensive analysis of 
Indonesian manufacturing firms’ technical efficiency, and acts as a central advantage of this 
study.  
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After merging and cleaning data, the dataset used to estimate the technical efficiency of 
firms in the manufacturing sector contains around 46,754 observations, for small, medium 
and large manufacturing firms. In estimating manufacturing firms’ technical efficiency, the 
selected variables are mainly output and input variables in the production function, such as 
output, capital and labor. Table 4.3. displays the variables for the SFPF model including 
Output, Yi, Capital, Ki, and Labor, Li, which are given in the form of the logarithm natural 
(ln). Variable output denotes the total output produced by firms. Variable capital is proxied 
by the total value of fixed capital owned by firms. In addition, variable labor represents the 
total number of workers employed by firms. Only these production-related variables are 
available and comparable for both surveys in the manufacturing sector, i.e. the small 
manufacturing survey and the medium and large manufacturing survey. As result, this study 
uses output rather than value added as dependent variable in production function to estimate 
technical efficiency, since data on value added are not available in the small manufacturing 
survey. Table 4.1. and 4.2. show a summary of statistics of variables included in the SFPF 
regression of manufacturing firms’ technical efficiency, by firm size and export participation, 
respectively. For this analysis, the expected result is that small firms are less efficient than 
larger firms, as has been explained in previous literature. Moreover, exporting manufacturing 
firms are more efficient than non-exporting firms. 
Table 4.1. Summary Statistics of Variables by Firm Size 
Variables Firm Type Unit Obs Mean Std. Dev. 
Output All Firms Ln(IDR) 46754 14.82338 1.915242 
 
Small Firms Ln(IDR) 34018 14.70839 1.809297 
 
Medium Firms Ln(IDR) 9080 14.18443 1.466929 
 
Large Firms Ln(IDR) 3656 17.4802 1.706198 
Capital All Firms Ln(IDR) 53149 15.85318 2.34368 
 
Small Firms Ln(IDR) 39606 16.35705 2.161745 
 
Medium Firms Ln(IDR) 9667 13.60257 1.735941 
 
Large Firms Ln(IDR) 3876 16.3176 2.147355 
Labor All Firms ln(persons) 53149 1.614011 1.73382 
 
Small Firms ln(persons) 39606 0.7371181 0.7254675 
 
Medium Firms ln(persons) 9667 3.533839 0.4438098 
 
Large Firms ln(persons) 3876 5.786158 0.9460571 
Source: Author’s calculation 
 
In the analysis of small firms’ efficiency determinants, this study performs a stochastic 
frontier production function (SFPF) regression with the inefficiency effect model. In this 
model specification, the SFPF regression also includes the output and factor inputs, while the 
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inefficiency effect model additionally incorporates the explanatory variables, consisting of 
firms’ characteristics, described in Table 4.3. As for the descriptive statistics, Table 4.4. 
displays a summary of statistics for small firms included in the SFPF model. The correlation 
matrix for variables included in the analysis of SFPF and inefficiency effect model for small 
firms is provided in Appendices A4.1. In the SFPF estimation for small firms displayed in 
Table 4.3., the production function consists of output and input variables, the same definition 
as those in all manufacturing firms explained above. As in the previous regression, the SFPF 
regression on small firms is also expected to present a low level of technical efficiency. 
Table 4.2. Summary Statistics of Variables by Export Participation 
Variables Firm Type Unit Obs Mean Std. Dev. 
Output Exporter Ln(IDR) 1804 16.76257 2.138464 
 
Non-exporter Ln(IDR) 44950 14.74555 1.864123 
Capital Exporter Ln(IDR) 1863 16.21361 2.43005 
 
Non-exporter Ln(IDR) 51286 15.84009 2.339463 
Labor Exporter ln(persons) 1863 4.648159 1.977766 
 
Non-exporter ln(persons) 51286 1.503793 1.620724 
Source: Author’s calculation 
Table 4.3 displays the explanatory variables included in the inefficiency effect model. 
These variables mainly consist of small firms’ characteristics and their production-related 
factors. Firms’ characteristics included as the explanatory variables in the inefficiency effect 
model are firm size, age, firm location, firm leader’s characteristics, and firm type. Variable 
Size denotes a dummy variable for the larger size of small firms, which refer to firms hiring 
more than four employees. This category of firm does not cover very small firms, also 
known as cottage firms. It is presumed that small firms with a larger size encounter less 
technical inefficiency in their production. Charoenrat, Harvie, and Amornkitvikai (2013) 
also anticipate higher technical efficiency for larger SMEs in Thailand and argue that larger 
SMEs are more capital intensive and more capable in acquiring new technology, compared 
to small ones. The age variable defines the total number of years that firms have been 
established. There are mixed arguments on the relationship between age and technical 
inefficiency, across several studies. A negative relationship between age and technical 
inefficiency is interpreted as older firms becoming less inefficient, i.e. they increase their 
efficiency over time (Charoenrat, Harvie, and Amornkitvikai, 2013). Some studies explain 
that older firms gain more experience in allocating resources efficiently and managing firms 
effectively in generating outputs. Another argument emphasized the positive relationship 
between age and technical inefficiency. This refers to the higher capabilities of younger 
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firms to adopt knowledge and adapt to dynamic environments, thus promoting innovation 
and technological change. According to Le and Harvie, (2010), the technical efficiency of 
young firms is higher than the old firms. 
Table 4.3. List of Variables and Expected Results of SFPF 
Variables Description Expected 
Results 
Stochastic frontier model     
Output (Y) Log natural firm’s total output  
Capital (K) Log natural fixed capital + 
Labor (L) Log natural number of employment + 
Inefficiency effects model     
Size Dummy for small firm equals to 1 if employment is 
larger than 4; otherwise 0 
- 
Age Number of years firm has been established +/- 
Export Dummy for export equals to 1 if export ratio to total 
output is larger 0; otherwise 0 
- 
Location Dummy for location equals to 1 if firm located in Java 
Island, otherwise 0 
- 
CEOedu Dummy for CEO education level equals to 1 if CEO 
has graduated from high-school or above 
- 
CEOgender Dummy for CEO gender equals to 1 if firm is managed 
by male CEO, otherwise 0 
- 
Corporation (Corp) Dummy for legal status of firm equals to 1 if firm's 
legal status is Corporation (PT) 
- 
Limited Partnership (CV) Dummy for legal status of firm equals to 1 if firm's 
legal status is limited partnership (CV) 
- 
Cooperative (Coop) Dummy for legal status of firm equals to 1 if firm’s 
legal status is cooperative 
- 
Bank Access Dummy for Bank loan equals to 1 if firm borrows from 
bank. 
- 
Business Linkage Dummy for Business Linkage equals to 1 if firm sells 
output to other firms, instead of final customers or 
wholesaler. 
- 
Partnership Dummy for partnership equals to 1 if firm partnering 
with other entities, such government, other firms, 
NGO, in terms of financial assistance, capital, 
equipment marketing, procurement of raw material 
- 
Training Dummy for training equals to 1 if firm attending 
training organized by themselves, Government, other 
firms, or NGO, for instance related to enhancing 
management, technical, and marketing skill. 
- 
Source: Author’s compilation 
This study also includes the variable location as a firm characteristic, which defines 
their location of output production. A dummy variable equal to one is interprets as a proxy 
for a firm generating outputs in Java Island, a large and densely populated island in 
Indonesia. The study of Widodo (2014) has shown that data indicates that the Indonesian 
manufacture sector is mainly concentrated in Java Island –  around 77% of manufacturing 
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industries in the year 2009. Other firm characteristics are related to firm leader 
characteristics, consisting of variable CEOedu and CEOgender. A dummy variable for 
CEOedu is equal to one if the firm leader or owner has graduated from at least high school 
education level. A dummy variable for CEOgender represents whether the firm leader is 
male, indicated by a value of one. As for firm type, this study includes several variables 
representing the legal status of firms, and identifies whether the firm is categorized as a 
corporation (Corp), limited partnership (CV), or cooperative (Coop).  
In addition, this study also includes several variables related to firms’ output production 
that might be associated with technical efficiency, such as participation in export, business 
linkage, access to bank borrowing, partnership, and training. Several studies have also 
considered some of these variables as determinants of firm production performance. the 
relationship between firms’ export participation and productivity has been examined in 
several studies (Bernard and Jensen, 1999; Wagner, 2007). The current study thus anticipates 
a negative relationship between the export variable and small firms’ technical inefficiency in 
the inefficiency effect model.  
Table 4.4. Summary Statistics of SFPF with Inefficiency Effect Model 
Variables Unit Obs Mean Std. Dev. 
Output Ln (IDR) 35385 14.735 1.813 
Capital (K) Ln (IDR) 39606 16.357 2.162 
Labor (L) Ln (persons) 41402 0.726 0.723 
Size Dummy 41402 0.152 0.359 
Age Year 41402 14.59 11.485 
Export Dummy 41402 0.008 0.088 
Location Dummy 41402 0.388 0.487 
CEOedu Dummy 41402 0.232 0.422 
CEOgender Dummy 41402 0.608 0.488 
Corporation (Corp) Dummy 41402 0.008 0.087 
Limited Partnership (CV) Dummy 41402 0.011 0.106 
Cooperative (Coop) Dummy 41402 0.002 0.045 
Bank Access Dummy 41402 0.091 0.287 
Subcontract Dummy 41402 0.119 0.323 
Partnership Dummy 41402 0.123 0.329 
Training Dummy 41402 0.023 0.151 
Source: Author’s calculation 
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Business linkage is defined as a dummy variable representing whether small firms 
supply their product as inputs for other firms, instead of selling their product to either 
wholesalers or final consumers. This variable can be a proxy for linkage with other firms, in 
terms of sales. This variable represents firms supplying their outputs to become an 
intermediary input for other firms. Regardless of whether this linkage occurs under a specific 
contract, this business relation can impact the production performance of the supplier, since 
the latter need to continually innovate in order to fulfill demand and taste. To fulfill the 
demands of other firms, firms must satisfy the specific qualities required by those firms.  
However, Business linkage might improve the production performance of firms if the 
connection between firms is in the form of a long-term relationship. Berry, Rodriguez and 
Sandee (2001) argue that subcontracting can function as a channel for small firms to improve 
their productivity through the technological upgrading gained from linkage with network 
counterparts. The authors find evidence for long-term relationships between small and large 
firms resulting in successful subcontracting and thus improving productivity in Indonesian 
furniture manufacturing. Despite the weak definitions of production networks or 
subcontracts, this study contends that business linkage has a positive impact on improving 
small firms’ technical efficiency. A study of Indonesia’s manufacturing sector conducted by 
Wengel and Rodriguez (2006) gauges subcontracting by using data on industrial services 
purchased from small firms and analyzes the impacts of subcontracting in promoting the 
exporting firms’ performance and competitiveness. 
In addition, this study includes bank access as a factor explaining small firms’ access to 
borrowing external credit. This is used as an explanatory variable in the inefficiency effect 
model. The relationship between firms’ financial access and productivity has been a focus in 
several studies, including Beck, Demirgüç-Kunt and Martínez Pería, (2011), and Beck, 
Demirgüç-Kunt and Maksimovic, (2005). Alvarez and Crespi (2003) moreover elaborate on 
small firms’ greater access to bank credit and the uses of external borrowing to finance their 
working capital and to invest in physical and human capital, which collectively improves 
technical efficiency. This study thus expects that access to bank borrowing may increase 
small firm’s technical efficiency. 
Partnership, included as an explanatory variable in the inefficiency effect model, refers 
to assistances, including financial assistances, raw material procurement, marketing 
workshops, business coaching, and other production-related cooperation, received by firms 
from supporting institutions, such as governments, business counterparts, and non-
governmental organizations. Berry, Rodriguez and Sandee (2001) argue that collective 
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support systems, either via public or private institutions, may explain technological progress 
in small firms. The authors elaborate on a study carried out by Berry and Levy (1999) which 
reveals that the mechanism of collective support is an important factor in explaining 
technological improvements among exporting Indonesian SMEs, particularly in the 
manufacture of furniture and garments. This current study thus considers partnership as a 
measure of collective support, which is a key factor in explaining small firms’ technical 
efficiency. 
The inefficiency effect model also includes variable training, which represents whether 
firms arrange training to improve employment skills in managerial, technical, or marketing 
fields. With this type of training arranged for employment, it is expected that firms improve 
human capital with increased labor skill. As a result, technological progress is expected, 
which can also positively improve firms’ production efficiency. 
4.4 Results and Analysis 
This study conducts a single production function regression on the SFPF model to 
estimate the technical efficiency of manufacturing firms. Based on this estimation, the study 
estimates technical efficiency according to firm size, export participation, and subsector, in 
order to compare technical efficiency across different subgroups in the manufacturing sector. 
Focusing on small firms, this study regresses SFPF and the inefficiency effect model 
simultaneously to investigate determinants of small firm inefficiency. The estimation results 
on the SFPF regression are discussed in the subsections below. 
4.4.1 Estimation Results of Technical Efficiency in Manufacturing Sector. 
This subsection shows the estimation results of Indonesian manufacturing firms’ 
technical efficiency. SFPF model is conducted in order to estimate parameters in the 
assumption of the Cobb-Douglas production function and the Translog production function. 
The estimation results of the SFPF model for Cobb-Douglas and the Translog model 
specification are given in Table 4.5.  
In Table 4.5., the SFPF model estimates coefficients for the Cobb-Douglas production 
function, presented in column [1]. For all manufacturing firms, production inputs, capital and 
labor, are significant in explaining output production. The estimated coefficients on capital 
and labor are 0.45 and 0.35, respectively. This indicates decreasing returns to scale in 
production within the Indonesian manufacturing sector, since the addition of these two 
parameters is 0.98. This means increasing capital and labor at 1% of each input will not 
necessarily increase output at the same level, but will increase output at 0.98% instead.  
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In Table 4.5. column [1], the results also show that the technical efficiency level for 
Indonesian Manufacturing Firms is estimated at 52% on average. In general, this indicates 
that Indonesian manufacturing firms do not produce outputs at the optimum level. They can 
potentially increase their output by 48% if they utilize their inputs optimally. 
Table 4.5. Estimation Results of SFPF Regressions for All Manufacturing Firms 
Firm Size 
All Manufacturing Firms 
[1] {2} 
Stochastic frontier model Cobb-Douglas SFPF Model Translog SFPF model 
Independent Variables Coef.   S.E. Coef.   S.E. 
Constant 7.51 *** 0.05 11.64 *** 0.22 
Capital (K) 0.45 *** 0.00 0.03   0.03 
Labor (L) 0.53 *** 0.00 -0.29 *** 0.02 
K*K       0.01 *** 0.00 
L*L       -0.03 *** 0.00 
K*L       0.06 *** 0.00 
Variance parameter             
Sigma square 2.47   0.05 2.36   0.05 
Log likelihood function -80540.5     -79797.3     
Wald Chi-square 47543 ***   49576.2 ***   
n (observations) 46754     46754     
Mean TE 0.52     0.54     
Note: ***) significant at 1%; **) significant at 5%; *) significant at 10%. 
Source: Author’s estimation  
Table 4.5. column [2] shows the estimation results of the SFPF model using the 
Translog production function. Unlike in the Cobb-Douglas production function, the first 
order estimated coefficient of the Translog form in the SFPF model might not be interpreted 
directly (Hill and Kalirajan, 1993; Le and Valadkhani, 2014). Due to this reason, the 
discussion in this section will focus more on the estimates of technical efficiency. Based on 
the Translog production function, the SFPF model estimates that Indonesian manufacturing 
firms’ average technical efficiency is about 54%. This estimation is similar and consistent 
with the estimation of the Cobb-Douglas SFPF regression, in column [2]. It indicates that 
Indonesian manufacturing firms could have produced output to the optimum level by 
increasing production by 46%.  
The estimate parameters, in Table 4.5., are regressed by maximum likelihood 
estimation (MLE), which also provides an estimate of variance in the SFPF model, 𝜎2. This 
parameter represents the existence of technical inefficiency in the SFPF model. If the value of 
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variance, 𝜎2, is greater than zero, it means that the observed firms are not fully efficient. 
Conversely, if the value of variance, 𝜎2, is equal to zero, it means that the observed firms 
produce at full efficiency. The estimated variances, 𝜎2, displayed in Table 4.5., are 2.47, and 
2.37 for the Cobb-Douglass and Translog production function estimations, respectively. This 
indicates that the observed firms in both estimations are not fully efficient. 
This study conducts several hypothesis tests to validate the appropriate functional form 
and the existence of technical inefficiency in the model. First, a hypothesis test is conducted 
to examine the most appropriate production functional form in the SFPF model – either the 
Cobb-Douglas or Translog functional form. The results of this hypothesis test are given in the 
Table 4.6. below, for hypothesis test I. The null hypothesis for the assumption of the Cobb-
Douglass production function is rejected at a 99% confidence level. This means that the 
Translog production functional form is more appropriate than the Cobb-Douglas form in the 
SFPF model, across firm size. 
Table 4.6. Results of Hypothesis Test on SFPF Model 
 Additionally, hypothesis test II is conducted to evaluate the existence of technical 
inefficiency in the SFPF model for manufacturing firm by size. Table 4.6. shows that the 
value of LR statistics is greater than its critical value. As a result, the null hypothesis for the 
zero-technical inefficiency effect in the model is rejected at 1% level of significance, for 
manufacturing firms. This indicates that the technical inefficiency effect presents as the 
Hypothesis Test I 
Cobb-Douglas SFPF model H0 : β3 =  β4  = β5 = 0 
Firm Size All Manufacturing Firms  
LR Statistics 1486.3307 
Critical Value 11.345 
df 3 
Decision Reject H0 
Hypothesis Test II* 
No Technical Inefficiency Effect H0 : 𝜎𝑢
2 = 0 
Firm Size All Manufactures  
LR Statistics 1568.2345 
Critical value 5.412 
df 1 
Decision Reject H0 
Note: *) Hypothesis Test II critical value is obtained from Kodde and Palm (1986) with α=0.01, 
meanwhile others are using chi-square. 
Source: Author’s estimation 
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component of error term in the SFPF model regressions. In this case, hypothesis test II 
suggests that the SFPF model is more applicable than the standard OLS model in estimating 
the production function, due to the existence of technical inefficiency. 
As this study also aims to compare firms’ technical efficiency across firm size, export 
participation, and manufacturing subsector, Table 4.7 to 4.9 below show the mean technical 
efficiency and distribution of technical efficiency, calculated based on a single production 
function of SFPF model estimations, displayed previously in Table 4.5. Using a single 
production function in the SFPF model allows for the direct comparison of technical 
efficiency across different subgroups in the manufacturing sector, since it estimates an 
optimal production frontier as a benchmark for firms.  
The estimations of mean technical efficiency in the tables hereafter are based on the 
Translog production function SFPF model, since the result of hypothesis test I suggests that 
the Translog production function is more appropriate than the Cobb-Douglas function for the 
case of Indonesia’s manufacturing sector. In Table 4.7, the estimated technical efficiency for 
individual firms in the manufacturing sector are widely distributed, ranging from the lowest 
category of firms’ technical efficiency, i.e. less than 0.20, to firms with relatively high 
efficiency levels –  about 0.80. Most firms’ technical efficiencies are distributed between 0.40 
to 0.69, which account for about 87% of total firms. By firm size, firms’ technical efficiencies 
are still distributed 0.4 to 0.69, which comprises around 88.5%, 84.3% and 86% of small, 
medium and large firms, respectively. 
Table 4.7. shows that the estimated mean technical efficiencies for small, medium and 
large firms in the manufacturing sector are 0.55, 0.50 and 0.56, respectively. These 
estimations show that small, medium and large firms are still able to optimize production to 
reach the optimal production frontier by expanding production by around 45%, 50%, and 
44%, respectively. A study carried out by Ngunyen et. al. (2007) also reveals the narrow 
variation of mean technical efficiencies across firm size in the Vietnamese manufacturing 
sector. The study found a low level of mean technical efficiency at around 50%, for the case 
of small and medium firms in Vietnam. Consistent with this, the current study also shows that 
manufacturing firms in developing countries still encounter low production performance.  
For the Indonesian manufacturing sector, the estimated mean technical efficiencies 
across firm size show that large firms are relatively more efficient than small and medium 
firms. As expected, the production performance of large firms tends to be relatively higher, 
compared to other firm size. Large firms have more advantages in terms of higher production 
performance, owing to economies of scale, greater access to resources, external finances, 
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technology and information, and greater capacity to take business risks (Wagner, 1995; Aw, 
2002; Charoenrat, et.al., 2013). 
Nonetheless, the estimated technical efficiency of small firms is still relatively higher 
than medium firms. Although this study finds that large firms are more efficient than other 
types of firms, there is no evidence that small firms are less efficient than medium firms. This 
is inconsistent with study expectations that small firms are less efficient than both medium 
and large firms. The current study therefore finds no evidence for higher level of technical 
efficiency on medium firms, compared to that of small firms. Aligning with this, a study by 
Ngunyen, et. al (2007) on the Vietnamese manufacturing sector in 2000 also finds that small 
firms have the highest level of technical efficiency, at 59%, compared to medium and large 
firms. In the current study, one reason explaining this unexpected result on the high 
efficiency of small firms compared to medium firms is that the research employed two 
different surveys, i.e. a survey of small manufacturing sector and a survey of medium-large 
manufacturing sector, combined into one pooled dataset to estimate firms’ technical 
efficiency in manufacturing sector.  
Table 4.7. Estimates of Technical Efficiency and Distribution by Firm Size 
Technical 
Efficiency 
(TE) 
All Manufactures 
Small 
Manufactures 
Medium 
Manufactures 
Large 
Manufactures 
Number 
of Firms 
Share 
Number 
of Firms 
Share 
Number 
of Firms 
Share 
Number 
of Firms 
Share 
< 0.20 123 0.26 63 0.19 29 0.32 31 0.85 
0.20 - 0.29 732 1.57 508 1.49 176 1.94 48 1.31 
0.30 - 0.39 3,643 7.79 2,384 7.01 1,084 11.94 175 4.79 
0.40 - 0.49 10,931 23.38 6,874 20.21 3,315 36.51 742 20.3 
0.50 - 0.59 17,607 37.66 13,088 38.47 3,121 34.37 1,398 38.24 
0.60 - 0.69 12,419 26.56 10,195 29.97 1,220 13.44 1,004 27.46 
0.70 - 0.79 1,280 2.74 902 2.65 131 1.44 247 6.76 
> 0.80 19 0.04 4 0.01 4 0.04 11 0.30 
Total 46,754 100 34,018 100 9,080 100 3,656 100 
Mean TE 0.54   0.55   0.50   0.56   
Source: Author’s estimation 
This subsection also examines technical efficiency among exporting firms and non-
exporting firms in the manufacturing sector, by calculating the mean technical efficiency for 
each subgroup. By using the same procedure for technical efficiency by firm size – i.e. using 
the single production function in the SFPF model, presented in Table 4.5 – the estimation of 
technical efficiency and its frequency distribution are shown in Table 4.8 below.  
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The estimated technical efficiencies are widely distributed and are dominantly 
dispersed in the range of 0.40 to 0.69 for both exporting and non-exporting firms in the 
manufacturing sector. The frequency distribution of technical efficiency is fairly different 
between exporters and non-exporters.  About 70% of exporting firms have a technical 
efficiency level of 0.50 and above. For non-exporting firms, only around 67% of their 
technical efficiency level is dispersed at 0.05 and above. 
The mean technical efficiency of exporting firms is estimated at 0.543, which is 
relatively higher than that of non-exporting firms, at 0.537. Both exporters and non-exporters 
still have room to expand their production by 45.3% and 46.3%, respectively, in order to 
reach optimum levels. These estimation results indicate that exporting firms have a relatively 
higher technical efficiency in terms of production, compared to non-exporting firms.  
Table 4.8. Estimates of Technical Efficiency and Distribution by Export Participation 
  
Technical Efficiency (TE) 
Exporter Non-exporter 
Number of 
Firms 
Share 
Number of 
Firms 
Share 
< 0.20 12 0.67 111 0.25 
0.20 - 0.29 29 1.61 703 1.56 
0.30 - 0.39 114 6.32 3,529 7.85 
0.40 - 0.49 392 21.73 10,539 23.45 
0.50 - 0.59 719 39.86 16,888 37.57 
0.60 - 0.69 450 24.94 11,969 26.63 
0.70 - 0.79 85 4.71 1,195 2.66 
> 0.80 3 0.17 16 0.04 
Total 1,804 100 44,950 100 
Mean TE 0.543   0.537   
Source: Author’s estimation 
In line with the current study, several previous studies have empirically discussed the 
differences between exporting firms and non-exporting firms, in terms of production 
performance. Bernard and Jensen (1995;1999) empirically prove that exporting firms are 
superior in terms of productivity, compared to non-exporting firms. A study by Le and 
Valadkhani (2014) on the Australian case empirically estimates a higher level of technical 
efficiency for exporters in the manufacturing sector, compared to non-exporters. By 
conducting direct comparisons between manufacturing subgroups, this current study finds 
empirical evidence to support the claim that exporting firms perform relatively more 
efficiently than non-exporting firms, for the case of the Indonesian manufacturing sector.  
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Table 4.9. Estimates of Technical Efficiency by Manufacturing Subsectors 
ISIC Code 
(2-Digit) 
Manufacture Subsectors 
Mean 
TE 
Number of 
Firms 
10 Manufacture of food products 0.56 9419 
11 Manufacture of beverages 0.55 1154 
12 Manufacture of tobacco products 0.49 369 
13 Manufacture of textiles 0.51 2956 
14 Manufacture of wearing apparel 0.56 1922 
15 Manufacture of leather and products 0.54 4602 
16 Manufacture of wood and products, and cork 0.49 6861 
17 Manufacture of paper and paper products 0.50 1584 
18 Printing and reproduction of recorded media 0.53 1455 
19 Manufacture of coke and refined petroleum products 0.52 388 
20 Manufacture of chemicals and products 0.50 996 
21 Manufacture of basic pharmaceutical products 0.55 386 
22 Manufacture of rubber and plastics products 0.50 646 
23 Manufacture of other non-metallic mineral products 0.56 4760 
24 Manufacture of basic metals 0.55 830 
25 Manufacture of fabricated metal products 0.57 2699 
26 Manufacture of computer, electronic and optical products 0.47 1213 
27 Manufacture of electrical equipment 0.57 212 
28 Manufacture of machinery and equipment 0.53 607 
29 Manufacture of motor vehicles, trailers and semi-trailers 0.55 292 
30 Manufacture of other transportation 0.60 342 
31 Manufacture of furniture 0.59 1825 
32 Miscellaneous manufactures 0.55 1147 
33 Repair and installation of machinery and equipment 0.52 89 
Total 0.54 46754 
Note: ISIC Rev. 4 2-Digit Code is used in correspond to KBLI 2009 (Indonesian Standard Industrial Classification) in the 
annual survey of manufacturing sector year 2013. 
Source: Author’s estimation. 
 
The analysis in this subsection is extended to provide the estimated mean for technical 
efficiency by manufacture subsectors, displayed in Table 4.9. As in previous estimations on 
the mean technical efficiency by firm size and export participation, the mean technical 
efficiencies by manufacture subsectors are calculated from the average technical efficiency of 
firms belonging to specific manufacturing subsector. The estimations of technical efficiency 
by manufacture subsector are obtained to examine whether firms’ technical efficiency differs 
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across sectors, and to observe which sectors are more efficient in production compared to 
other manufacturing sector.  
Table 4.9 summarizes the mean technical efficiency across manufacturing subsectors, 
estimated using a single production function in the SFPF model estimation in Table 4.5. The 
results show that the estimated mean technical efficiencies in the Indonesian manufacturing 
sector differ across sectors. The variation of technical efficiency across manufacturing 
subsectors is dispersed between 0.47 to 0.60. The highest estimated mean technical efficiency 
belongs to manufacture of other transportation, with a mean technical efficiency of 0.60. 
Besides this subsector, the manufacture of electrical equipment, motor vehicles, trailers and 
semi-trailers, have a higher mean technical efficiency than the total manufacturing sectors’ 
efficiency average, i.e. 0.54. 
According to Aswicahyono, Hill, and Narjoko (2011), heavy industries – e.g. the 
transport, machinery, and equipment industry – began to dominantly contribute to the total 
manufacturing output during the 1990s, before the Asian financial crisis of 1997-98 emerged. 
After the crisis, there has been substantial structural change in output production performance 
across manufacturing subsectors. Transport, electrical equipment, and machinery industries’ 
shares still account for 21.9% of the total manufacturing value added in 2009 (Aswicahyono 
et. al., 2011). These industries have become important manufacturing subsectors, as they are 
characterized by highly technological, capital-intensive, export-oriented activities and are 
mostly owned by large foreign companies. Aswicahyono et. al. (2011) also show that in 
2005, the concentration index for the largest four companies in the electronics industry is 67, 
which is somewhat high industrial concentration. Comparing conditions before and after the 
crisis period, the high concentration index in this subsector has not changed significantly. The 
study also highlights that the share of foreign-owned companies in this sector is 
approximately 69%. The current study also finds that technical efficiencies are relatively high 
in this sector, aligning with capital-intensive subsectors like the manufacturing of non-
metallic mineral products, the manufacture of basic metals, and fabricated metal product 
manufacturing, compared to the average technical efficiency in the manufacturing sector 
overall. 
Another manufacturing subsector with relatively high levels of efficiency is the 
manufacture of furniture. This subsector has become a leading industrial exporter, together 
with the manufacture of textiles, garments, and footwear since the 1980s. According to Berry, 
Rodriguez and Sandee (2002), these industries’ exports dominated around 60% of total 
exports from the manufacturing sector in the late 1980s. Berry and Levy (1999) explain that 
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technological upgrades in exporting firms in the furniture industry were brought about by 
subcontracting, either through larger firms or through international buyers. Moreover, Berry, 
Rodriguez and Sandee (2002) highlight evidence of inter-connected production between large 
and small firms in the manufacture of furniture, with long-standing established links. 
Production performance is thus supported through technological upgrades gained via long-
term subcontracting relationships in the export-oriented manufacturing subsector. This may 
explain findings in the present study that relate to the relatively high technical efficiency of 
furniture manufacturing at 0.59, compared to the total manufacture sector’s technical 
efficiency, which has an average of 0.54.  
In contrast, there were declines in the output and growth of textile and leather product 
manufacturing after the Asian financial crisis. According to Aswicahyono et. al. (2011), their 
contribution in terms of the total manufacturing value added had declined from about 20% in 
1990 to 12% in 2009. There are several factors explaining the decline in production 
performance of those subsectors, from tight market competition because of regulation, to 
other external factors. Previously, this sector was the dominant export contributor in the 
manufacturing sector. Their competitiveness has nonetheless decreased in the global market 
compared to other developing countries with low-cost labor inputs, such as Vietnam, which 
recently experienced high growth in its manufacturing sector. The present study also finds 
that these subsectors experience low levels of technical efficiency, compared to the mean 
efficiency for the total manufacturing sector.  
Along with these subsectors, the manufacturing of tobacco, wood, and wood products 
are also relatively less efficient compared to the mean technical efficiency of total 
manufacture sectors. These products are categorized as labor-intensive and resource-
processing manufacturing subsectors. According to Aswicahyono, et. al. (2011), Indonesia’s 
manufacturing sector has experienced a structural change before and after the crisis of 
1997/98, from a labor-intensive and resource-based processing manufacturing sector 
incorporating textiles, garments and footwear, and wood products, to increasingly 
technologically dependent subsectors – e.g. heavy industry, incorporating electrical 
machinery and equipment, transportation, and the automotive industry. The present study 
find reasonable evidence to indicate that less efficient manufacture subsectors are categorized 
as more labor-intensive and resource-based subsectors, while relatively more efficient 
subsectors are more highly technological and capital-intensive, and often owned by foreign 
companies and more export-oriented subsectors. 
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4.4.2 Estimation Results on Small Firms Determinants of Technical Inefficiency  
The results in the previous subsections show that the technical efficiency of 
Indonesian manufacturing firms differ across firm size and exporting activities. Small firms 
tend to be less efficient than large firms. Resonating with existing literature, exporting firms 
are also more efficient than non-exporting ones. The present subsection addresses further 
analysis on the determinants of small firms’ technical inefficiency4. Focusing on small firms, 
this analysis will later provide policy implications regarding the improvement of small firm 
production performance. As it has become a concern in some literatures that small firms 
perform poorly in terms of their production, analysis in this subsection intends to answer the 
main questions on the factors explaining small firms’ technical inefficiency. A further issue 
raised concerns the relationship of export participation to small firms’ technical inefficiency. 
To this extent, SFPF Regression and inefficiency effect model are simultaneously 
regressed to examine small manufacturing firms’ determinants of inefficiency. Table 4.10 
shows the regression results on the Cobb-Douglas and Translog functional form, in column 
[1] and column [2], respectively. These regressions estimate the parameters in the SFPF 
model specification, such as variance (𝜎2) and gamma (γ). Firstly, the parameters of variance 
(𝜎2) are estimated at 1.79 for both the Cobb-Douglas and Translog SFPF regressions. The 
estimated value of variance (𝜎2), which is greater than zero, indicates that the observed small 
manufacturing firms are not fully efficient for both the Cobb-Douglas and Translog SFPF 
model specifications. Secondly, the parameters of gamma are estimated at 0.52 and 0.50 for 
both the Cobb-Douglas and Translog SFPF model specifications, respectively. These 
estimated parameters indicate that about 50% of output deviation from its production frontier 
- i.e. optimal output production –  is due to technical inefficiency. 
 
 
 
 
 
 
 
 
                                                 
4 The results of the study in this subsection are presented in the proceeding paper by Rachbini (2016b). 
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Table 4.10. Results of SFPF Regression and Inefficiency Effect Model on Small 
Manufacturing Firms 
 [1] [2] 
Variables Cobb-Douglas SFPF Model Translog SFPF model 
Stochastic frontier model Coef. Std. Error Coef. Std. Error 
Constant 11.75*** 0.071 12.383*** 0.308 
Capital (K) 0.21*** 0.004 0.154*** 0.04 
Labor (L) 0.98*** 0.013 0.244*** 0.092 
K*K     0.001 0.001 
L*L     0.056*** 0.013 
K*L     0.036*** 0.006 
Inefficiency effects model         
Constant 1.41*** 0.056 1.33*** 0.055 
Size -0.78*** 0.06 -0.659*** 0.066 
Age 0.017*** 0.0009 0.017*** 0.0009 
Export -0.40** 0.19 -0.36* 0.199 
Location 0.22*** 0.024 0.232*** 0.025 
CEOedu -0.63*** 0.038 -0.66*** 0.041 
CEOgender -0.73*** 0.027 -0.82*** 0.03 
Corporation (Corp) 0.35*** 0.126 0.37*** 0.12 
Limited Partnership (CV) 0.05 0.125 0.117 0.12 
Cooperative (Coop) -0.60* 0.325 -0.61* 0.343 
Bank Access -1.59*** 0.118 -1.707*** 0.138 
Business Linkage -0.45*** 0.054 -0.445*** 0.057 
Partnership -0.19*** 0.041 -0.215*** 0.433 
Training -0.25*** 0.08 -0.28*** 0.093 
Variance parameter         
Sigma square 1.79 0.03 1.79 0.034 
Gamma 0.52 0.017 0.501 0.018 
Log likelihood function -53827.55   -53752.649   
Wald Chi-square 11992.05***   12013.44***   
n (observations) 33909   33909   
Mean TE 0.39   0.41   
Note: ***) significant at 1%; **) significant at 5%; *) significant at 10%. 
Source: Author’s estimation  
Table 4.11 provides the results of hypothesis tests for the evaluation of the model 
specification regressed in this subsection. Firstly, hypothesis test I evaluates the production 
functional form assumed in the SFPF model. The estimation result shows that the null 
hypothesis for the Cobb-Douglass functional form is rejected at a 99% level of confidence. 
Rejecting the null hypothesis test I, it is indicated that the Translog SFPF model is more 
appropriate for inclusion in the regression analysis of small firms. Secondly, the null 
hypothesis test II represents the absence of technical inefficiency in the SFPF model. The 
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estimation result shows that this null hypothesis is rejected at a 1% level of significance. This 
result reveals that the technical inefficiency effect appears in the model, and needs to be 
included as a parameter estimated in the model. In this case, the SFPF model is more 
applicable than the standard OLS regression in estimating the production function. In the 
estimation of small firm technical inefficiency, the hypothesis test III investigates whether 
coefficients of explanatory variables in the inefficiency effect model jointly determine firms’ 
technical inefficiency. The estimation results suggest that the null hypothesis is rejected at a 
99% level of confidence, indicating that the explanatory variables jointly explain technical 
inefficiency in this model specification. 
Table 4.11. Results of Hypothesis Tests on Small Manufacturing Firms 
Hypothesis Test I 
Cobb-Douglas SFPF model H0 : β3 =  β4  = β5 = 0 
LR Statistics 149.79*** 
Critical Value 11.345 
df 3 
Decision Reject H0 
Hypothesis Test II* 
No Technical Inefficiency Effect H0 : γ = δ0 = δ1  = δ2 = … = δ12 = δ13 = 0 
LR Statistics 3820.036*** 
Critical value 29.927 
df 15 
Decision Reject H0 
Hypothesis Test III 
No Joint Inefficiency Effect H0 : δ1  = δ2 = … = δ12 = δ13 = 0 
LR Statistics 1017.6*** 
df 13 
Decision Reject H0 
Note: *) Hypothesis Test II critical value is obtained from Kodde and Palm (1986) with α=0.01, 
meanwhile others are using chi-square. 
Source: Author’s estimation 
As the hypothesis test suggests the Translog production function form should be 
included in the SFPF regressions with the inefficiency effect model, small firms’ technical 
efficiency in the Translog SPFP model are estimated to be, on average, 41%. This result is 
fairly consistent with previous subsection’s estimation that small firms generate output at low 
levels of technical efficiency. Small firms could reach optimum levels if they increase their 
production by 59%. This result is also consistent with previous empirical research on the 
technical efficiency of SMEs. In the case of Thailand, Charoenrat, Harvie and Amornkitvikai 
  
 
82 
(2013) also reveal that SMEs in the manufacturing sector have a poor level of production 
performance, such that technical efficiency is estimated to be an average of 49%. 
Moreover, Table 4.10 shows the estimated results of the inefficiency effect model 
simultaneously regressed in the SFPF model specification, while Table 4.12 summarizes the 
significance and signs for the explanatory variables included in the model. Firstly, the 
estimated results of the inefficiency effect model show that firm characteristics, such as firm 
size and age, significantly determine technical inefficiency at a 99% level of confidence. This 
indicates that greater employment, as a measure of firm size, strongly and positively explains 
small firms’ technical efficiency. As for firm age, the estimation result shows that younger 
small manufacturing firms are associated with higher levels of technical efficiency. Le and 
Harvie (2010) also find similar results for Vietnamese SMEs, and illustrate that younger 
SMEs are better able to adopt new technology and to adapting to dynamic challenges, which 
subsequently allow them to gain from technological developments in production.  
This study also includes firms’ legal status as an explanatory variable in the 
inefficiency effect model. The results are mixed regarding firm characteristics. Variable Corp 
shows a positive and significant relationship with technical inefficiency. This indicates that 
small firms with the legal status of corporation are less efficient compared to those without 
this characterization. Moreover, Variable Coop is found to be negatively related to firms’ 
technical inefficiency, meaning that small firms belonging to cooperative types are more 
efficient than those that do not possess this legal categorization. One reason for this is that 
governmental supporting programs for small firms are designated for cooperatives promoted 
under the ministerial program MCOSME. Regarding the case of Indonesia, Hill (2001) 
mentions that small-scale industries with cooperative status are grouped and organized into 
clusters. Through belonging to these groups, they have more access to input and technical 
assistance. Berry, Rodriguez and Sandee (2002) illustrate how these formations of clusters 
benefit from an agglomeration effect that in turn promotes the production performance of 
small firms in industrial sectors.  
As regards leadership characteristics in small firms, Variable CEOedu and CEOgender 
are included to examine whether leaders’ and owners’ education levels and gender 
significantly affect firms’ technical inefficiency. The results for both variables show strongly 
significant and negative signs regarding the impact on the technical inefficiency of small 
manufacturing firms, at a 99% level of confidence. These results suggest that a higher level 
of education among firms’ leaders or owners positively influences small firms’ levels of 
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technically efficiency. Moreover, the results show evidences that male owners or leaders 
positively relates to small firms’ technical efficiency.  
As human capital is an important factor in explaining firms’ production performance, 
this study also examines whether firms concerned with promoting employment skills through 
upgrade training are associated with higher efficiency. This study suggests that the 
relationship between training and technical inefficiency is significant, at a 1% level of 
significance, indicating that upgrading employment skills in managerial, marketing, or 
technical aspects will improve small firms’ efficiency. Enhancing labor skills in small firms 
may also account for technological upgrades in production. In line with this, a study carried 
out by Assefa and Matambalya (2002) gives empirical evidences that improving labor skills 
through management and employee training has positively and significantly influenced 
SMEs’ technical efficiency in Tanzania.  
The estimation results also evidence the role of bank access in explaining firms’ 
production efficiency. This result suggests that small firms with access to bank borrowing are 
strongly and positively associated with a higher performance in technical efficiency, with a 
1% level of significance. In line with this, a study of Le and Harvie (2010) finds that 
Vietnamese SMEs with access to credit provided by the government in the start-up stage 
achieve better levels of technical efficiency in production. 
The current study moreover finds that small firms accomplish higher levels of technical 
efficiency when they endeavor to make business linkages – selling products to other firms or 
manufactures, for example, instead of selling output to wholesalers or as final products. 
Although the term business linkage does not fully represent the more complicated nature of 
production networks or subcontracting, this variable can be used as a proxy for participation 
in such activities. Despite the relaxed nature of the definition, Berry, Rodriguez and Sandee 
(2001) highlight that SMEs’ participation in subcontracting has become a source of 
technological upgrading for Indonesian furniture and garment manufacturing, as studied by 
Berry and Levy (1999). 
The estimations of the inefficiency effect model show that small firms that participate 
in exports produce outputs at a higher level of technical efficiency. However, the estimation 
results, summarized in Table 4.12, give weak evidence that small firm export participation 
explains inefficiency at a 10% level of significance. Alvarez and Crespi (2003), looking at 
the Chilean case, have found no evidence on the relationship between small firms’ export 
participation and their efficiency. Those results might explain small firms’ limited 
participation in exports. According to another study carried out by Berry, Rodriguez and 
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Sandee (2001), exporting SMEs do not generally export products directly, but instead 
proceed to sell products indirectly through intermediary sellers, or through subcontracts, 
which are in turn connected to foreign markets. Through participating in subcontracts, small 
firms may improve their production performance, as they are required to meet the standard 
and quality of products supplied to larger firms within the production network. To this extent, 
SMEs that participate in both indirect and direct exports are associated with higher levels of 
production performance (Berry, Rodriguez and Sandee, 2001).  
Table 4.12. Summary of Inefficiency Effect Model on Small Manufacturing Firms 
Inefficiency effects model Cobb-Douglass Model Translog Model 
  2013   2013   
Firm size (-) *** (-) *** 
Age (+) *** (+) *** 
Export (-) ** (-) * 
Location (+) *** (+) *** 
CEO education (-) *** (-) *** 
CEO gender (-) *** (-) *** 
Corporation/PT (+) *** (+) *** 
Limited Partnership/CV (+)   (+)   
Cooperative/Coop (-) * (-) * 
Bank Access (-) *** (-) *** 
Business Linkage (-) *** (-) *** 
Partnership (-) *** (-) *** 
Training (-) *** (-) *** 
Note: column (a) displays relationship signs, while column (b) shows level of significance at ***) 
1%, **) 5%, *) 1% 
Source: Author’s estimation  
The Variable Partnership included as an explanatory variable in the inefficiency effect 
model is found to be negatively associated with small firms’ technical inefficiency. A study 
carried out by Berry and Levy (1999) also finds evidence for collective support positively 
explaining production performance in Indonesian SMEs that participate in exports, 
particularly in the manufacture of furniture and garments. Collective support systems from 
either private or public institution such as government, other counterpart institution, and non-
governmental organizations, provide assistances – e.g. financing capital, marketing 
distribution, or collective raw material supply and equipment procurement – for small firms.  
Alvarez and Crespi (2003) also find empirical evidence that the Chilean government has 
programs that promote technological development and provide financial assistance, both of 
which positively improve small firms’ efficiency. 
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Variable firm location is found to be positively associated with small firms’ technical 
inefficiency. This result is different from previous study by Battese, et. al. (2004) which 
estimates technical efficiency of garment and textiles across different regions in Indonesia 
manufacture sector and shows that firms outside Jawa have a lower level of technical 
efficiency, compared to firms in Jawa. Battese et. al. (2004) study uses six-year panel data on 
medium and large manufacturing firms, employing more than 20 workers, during 1990-1995, 
in a specific manufacture subsector, i.e. manufacture of garment and textiles. According to 
Widodo (2011), the decentralization program implemented in 2001 has affected industrial 
structures owing to shifting resource allocation. As result, the share of value added for 
manufacturers located in Java slightly decreased from 86% in the 1970s, at an early stage of 
industrialization, to 77% in 2009, years after decentralization was implemented (Widodo, 
2011). Based on the SFPF model with the inefficiency effect model, this current study 
estimates the technical efficiency of small firms located within and outside Jawa to be 0.411, 
which indicates that these firms produce at relatively similar levels of efficiency. 
4.5 Conclusion 
This study has addressed issues of production performance among small and medium 
manufacturing firms in Indonesia by examining efficiency differences across firm size, and 
exporting and manufacturing subsectors. This study has used extensive firm-level survey data 
on the manufacturing sector from the Indonesia Statistics Board (BPS) in 2013. Combining 
datasets on two manufacturing datasets, i.e. a survey on small manufacturing firm and a 
survey on medium and large manufacturing firms, this study includes 46,754 observations, 
related to small, medium, and large manufacturing firms. 
This study applies a parametric approach, i.e. a stochastic frontier production function 
(SFPF), to estimate technical efficiency. The estimation results of the SFPF regression show 
that the technical efficiency of manufacturing firms in Indonesia differs across firm size. 
Small firms perform at a less efficient level than larger firms in the manufacturing sector. 
There is nonetheless insufficient evidence to show that small firms are less efficient than 
medium firms. The study has also revealed that exporting firms have a relatively higher level 
of technical efficiency compared to non-exporting firms. This result has proved that there is a 
different level of production performance between exporters and non-exporters. The study 
subsequently suggests that exporters are relatively more efficient in terms of production, 
compared to non-exporters. However, this study does not incorporate analysis of learning by 
exporting, since the available data only allows for static analysis, i.e. cross-sectional analysis, 
  
 
86 
rather than dynamic analysis. Indeed, this might function as the drawback of the study. 
Considering that learning by exporting is an important topic in empirical studies recently, 
future study may explore the topic further, particularly regarding whether learning by 
exporting applies in the case of Indonesian manufacturing SMEs. 
This study has additionally investigated firms’ production performance by calculating 
technical efficiencies across manufacturing subsectors. The results show that a relatively 
higher level of efficiency is found in the manufacture of transportation, trailers, and semi-
trailers, the manufacture of furniture, the manufacture of non-metallic mineral products and 
basic metals, and the manufacture of fabricated metal products. These manufacturing 
subsectors are typically characterized as more capital-intensive sectors that adopt more 
technology, are more export-oriented, and are dominantly owned by foreign firms.  
In contrast, the manufacturing of textiles, leather and related products, wood and 
wooden products, and the manufacture of tobacco are found to be relatively less efficient 
compared to the mean technical efficiency of the total manufacturing sector. These 
manufacturing subsectors are commonly labor-intensive and involve resource-based 
processing, which has loosened their competitiveness, particularly after the Asian financial 
crisis of 1997/98. 
As the estimation results have shown that small firms perform at a less efficient level 
than larger firms, this study further examines the determinants of small firms’ technical 
inefficiency by applying a one-step approach SFPF with the inefficiency effect model. The 
estimation of regression revealed that small firms’ technical inefficiency can be explained by 
firms’ characteristics, particularly firm size, age, firm type and location, and firms’ human 
capital factors, such as managers’ level of education and gender, employment skill training, 
firms’ participation in export, business linkages, and partnerships with other institution. 
The results of this study have important implications for SME policy in Indonesia. 
Since the Indonesian economy’s dominant structure is based around small and medium firms, 
which contributes considerably to the national economy, the development of SMEs has an 
important impact on national economic growth. Supporting SMEs to participate in exports is 
one way to improve SMEs contribution to the national economy, something that is supported 
by this study in that exporting firms are found to be more production-efficient. Improving 
human capital is still relevant to the increased efficiency of small firms’ production. Through 
business linkages, small firms can be encouraged to become part of production networks and 
value chains, specifically through subcontracting. Although the definition of subcontracting 
is perhaps more sophisticated in the mechanism of small firms’ participation in production 
  
 
87 
networks, business linkages arguably account for early indications of the positive role of 
subcontracting for small manufacturing firms. 
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Chapter 5 
Financial Access and Export Behavior: A Micro-Level Empirical Evidence 
of Indonesian Medium and Large Manufacturing Firms 
 
 
Summary 
 
This study examines the importance of financial access to the export behavior in 
the case of Indonesian medium-sized and large manufacturing firms. Entering the 
export market entails high export costs, and, thus, a firm’s financial capability 
becomes a prominent factor in determining export participation. Due to high 
export costs, the impact of financial access on export participation can also be 
analyzed through productivity channels. According to the self-selection 
hypothesis, heterogeneity in productivity explains firms’ participation in export. 
Therefore, access to external borrowing, triggering the improvement of firm 
productivity via accumulation in factor production, will increase a firm’s 
opportunity to participate in export. This study uses comprehensive firm-level 
data on the manufacturing sector and applies a probit analysis for a panel dataset 
in examining the relationship between financial access and export participation. 
In addition, this study also performs a fixed effect panel data regression to 
examine the role of financial access in export performance. The results show that 
firms with access to external borrowing have a better chance to participate in 
export. Once a firm becomes an exporter, financial access is still an important 
factor for the firm to increase its export intensity. Productivity is also found to be 
an important channel for the impact of financial access on export participation. 
Moreover, in the case of Indonesia, firm size is closely linked to financial access 
and export participation. 
 
5.1 Introduction 
Production growth is theoretically explained by achieving technological progress, 
through the accumulation of physical capital and input factors. This improvement can be 
achieved from investing in and upgrading production factors. In a developed financial 
system, firms use external finance to invest in capital, upgrade technology and innovation, 
and thus improve production performance. Several studies have discussed the importance of 
external finance for production growth, through the increase in investment and capital 
accumulation. For instance, Rajan and Zingales (1998) discusses that firms are more 
dependent on external borrowing in some manufacturing sectors, since they need to finance 
investment and purchase capital. These financially dependent manufacturing sectors are 
mostly found in capital intensive sectors and high technology sectors, which require long-
term capital investment. In another case, the manufacturing sectors’ demands for external 
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finance also depend on their endowment assets that can be guaranteed as collateral on their 
borrowing (Manova, Wei, and Zhang, 2011). 
In generating production output, firms, whether selling products to domestic or to 
foreign markets, disburse several expenses, including fixed costs. Regarding export-oriented 
firms, they face having to pay export costs upfront to cover sunk costs and fixed costs. Due to 
the existence of these costs, firm’s financial capability becomes one of prominent factors 
when they decide to participate in export. Several studies, for instance, Manova, Wei, and 
Zhang, (2011) explain the importance of financial factors in exporting, commenting that 
firms with a better financial capability have a greater chance of participating in export. In 
other words, financial constraints limit firms’ ability to enter the export market.  
Due to asymmetric information, export activity is considered a risky business; thus, 
exporting firms encounter credit constraints (Feenstra, Li, and Yu, 2014; Manova, 2013). 
Exporters are a riskier business compared to their counterparts, since they conduct activity in 
a challenging business environment as well as receiving pending revenues. Manova (2013) 
additionally explains that exporters are riskier as they must pay additional costs for 
marketing, and for research and development when penetrating new markets, and must pay 
insurance costs for shipping their product to its destination, which adds to their upfront costs. 
In addition, exporting firms require external finance to cover their upfront costs, as they are 
entering the international market. Accordingly, the existence of credit constraints will limit 
export-oriented firms’ ability to engage in export. 
Due to high upfront costs associated with export, only firms with a certain level of 
productivity, that is, above a threshold level, are capable of participating in export, as is 
explained in the self-selection hypothesis. According to this hypothesis, productivity self-
selects firm to participate in export due to the high costs of exporting (Bernard and Jensen, 
1999). To participate in export firms are required to have sufficient financial capacity to 
cover the high costs of exporting. Therefore, there are linkages between financial access, 
productivity, and participation in export.  
Several studies have empirically discussed the relationship between access to external 
finance and productivity in explaining their probability to participate in export. Feenstra, Li, 
and Yu (2014) found that credit constraints have a negative impact on extensive and intensive 
margins of export. Manova and Yu (2016) demonstrate how firm liquidity constraints, as a 
measure for financial health, also explain firm export behavior. Similarly, Berman and 
Hericourt (2010) suggest that better access to external finance will induce firms to participate 
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in export. The authors have also found that productivity has a significant effect on export 
participation if firms have enough access to external finance.  
Ogawa and Tokutsu (2015) consider firm size differences in explaining financial 
factors and export participation. Their study suggests that financial institutions and liquidity 
have become important factors in explaining small and medium-sized firms’ export behavior. 
As previous studies have explained, smaller firms have less access to finance due to their 
capacity, and to them being viewed as less profitable and riskier business units (Demirgüç-
Kunt and Maksimovic, 1998; Beck, Demirgüç-Kunt and Maksimovic, 2005). Financial 
access is also important for small and medium-sized firms’ export participation (Shinozaki, 
2012; Bigsten, et.al. 2003; Wignaraja and Jinjarak, 2015; Amornkitvikai and Harvie, 2016). 
Under asymmetric information, small and medium-sized firms face constraints when 
accessing financial sources. Thus, a higher interest rate is imposed to compensate for their 
risk in production profitability and business activity, including when they are exporting.  
Given these circumstances, this study, therefore, examines the importance of financial 
access for export participation and intensity. In Chapter 3, it was discussed that financial 
access is an important factor, along with productivity, in explaining participation in export 
behavior, particularly in the case of small manufacturing firms. This chapter further extends 
the importance of financial access for export behavior, specifically for the case of Indonesian 
medium-sized and large manufacturing firms. Additionally, this current study also considers 
how firm size matters in explaining the relationship between financial access and a firm’s 
export decision.  
Considering the self-selection hypothesis, this study takes productivity into account as 
the channel through which financial access affects firms’ export behavior. Regarding the case 
of small manufacturing firms, Chapter 4 suggested that financial access is also an important 
factor in explaining firms’ productivity. This current chapter further examines whether 
productivity explains firms’ export behavior. In addition, this study intends to investigate 
how productivity relates to export participation for firms with access to external finance and 
for those without. 
This study contributes to the literature in several aspects. First, this study provides 
micro-level evidence on the relationship of financial access and export behavior for the 
country-specific case of Indonesia. This study uses comprehensive firm-level panel data from 
a survey on the manufacturing sector which was conducted by BPS. In a developing 
economy, where the financial market is still less developed compared to advanced 
economies, the imperfection of the financial market leads to the condition in which the 
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financial channel which affects national economic growth does not work as intended. 
Moreover, asymmetric information also affects this dysfunctional channel, and therefore, the 
access to the financial market becomes limited, particularly for smaller firms, meaning a 
higher risk for certain sectors.  
Second, this study also offers a comprehensive understanding of the role of financial 
access in export activity by considering firm size. However, conducting an analysis for SMEs 
in Indonesia has presented major challenges in acquiring data. As this study uses extensive 
data on the Indonesian manufacturing sector, which comprises medium-sized and large firms, 
the analysis of firm size in this study is extended to investigate how medium-sized firms’ 
export behavior differs from that of larger firms when they have access to external finance. 
To the author’s best knowledge, there are only limited numbers of studies on financial 
access and export behavior, which consider the roles of financial access across different firm 
sizes and levels of productivity for country-specific and micro-level evidence for the 
Indonesian economy. By focusing on the Indonesian economy, this current study 
acknowledges that the Indonesian financial market is still developing and is still inefficient, 
due to high transaction costs and the existence of asymmetric information. An advantage of 
conducting a country-specific study is that the assumption of the general economic and 
financial development level in each country is not necessary. Therefore, this study intends to 
empirically show whether the linkages between financial access and export behavior also 
exist in a single case study of a developing economy. 
Moreover, the role of productivity is also incorporated in the analysis since this factor 
is an important channel through which financial access and participation in export are related. 
Recent studies in the subject of interest have discussed the heterogeneity in productivity and 
international trade, as explained by Melitz (2003). One of the advantages of using a micro-
level data set in this current study is that it makes it possible to capture the heterogeneity of 
firms in productivity and relate this to explain the importance of financial access to firms’ 
export behavior.  
The remainder of this chapter is organized as follows. Section 5.2 addresses several 
studies related to financial access and export behavior, both theoretically and empirically. 
This section also covers how productivity channel through which financial access is obtained 
affects participation in export. Section 5.3 provides the methodology and data used in this 
chapter. Section 5.4 provides the empirical estimation results and discusses the analysis and 
interpretation on these results. Last, Section 5.5 sums up the conclusions drawn in this 
chapter. 
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5.2 Literature Reviews 
5.2.1 Related Literatures on Financial Access, Productivity, and Export Behavior. 
In economic theory, the role of the financial market is to channel idle funds from 
lenders to borrowers. This external financing is used for the purchase of physical capital and 
factor inputs through investment to improve firms’ productivity. A theory by Schumpeter 
(1991) argues that development of the financial sector positively triggers the acceleration of 
national income, both in level and growth. Several theoretical studies also agree that an 
efficient financial market could reduce transaction costs due to the asymmetric information 
existing in the market; thus, it supports firms’ access to external finance. Financial system 
development is an important factor in determining access to finance and channeling 
borrowing. In a more developed financial system, the transaction costs arising from 
asymmetric information could be minimized. A study by Rajan and Zingales (1998) is one of 
the notable pieces of research in this area. According to the study, in a developed financial 
system, firms that are more dependent on external finance will further increase their 
production. In less efficient financial systems, where high transaction costs are incurred, 
channeling financial funds to those with a need for financing may not work properly due to 
the asymmetric information. Thus, this leads to a credit gap between the supply of and 
demand for loans.  
According to Rajan and Zingales (1998), firms in manufacturing sectors are more 
dependent on external finance compared to other sectors. For firms in this sector, external 
finance is used not only for expanding businesses domestically, but it may also be used for 
selling products abroad. The relationship between financial access and firms’ participation in 
export arises due to high export costs. These costs, such as product and market research costs, 
distribution costs, administration and regulation costs, shipping costs, insurance costs, and 
other fixed costs as well, are disbursed upfront when firms enter foreign market. Firms 
participating in export are supposedly more dependent on external finance to be able to pay 
such high export costs upfront when deciding to export (Manova et al., 2011). This linkage 
shows the direct impact of financial access on export behavior.  
According to the self-selection hypothesis, only productive firms can participate in 
export due to high export costs. Regarding the existence of export costs, heterogeneity in 
productivity determines that only firms above a certain threshold can participate in 
international trade (Melitz, 2003; Bernard and Jensen 1999; Roberts and Tybout, 1997). 
Several studies also show that exporters are found to be more productive than non-exporters, 
which indicates that exporters are superior to their non-exporting counterparts. Regarding 
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financial factors, firms may use external finance to cover their fixed costs and invest in 
upgraded technology and higher quality inputs. The latter will lead to technological progress; 
thus, it increases productivity. As export relates to productivity, based on the self-selection 
hypothesis, financial access also has an impact on participation in export through productivity 
as the result of increased investment in technology as funded by external finance (Manova et 
al., 2011; Berman and Hericourt, 2010). Manova et al. (2011) also highlight that in an 
imperfect financial market, credit constraints will limit potentially productive firms’ 
participation in export. Their study considers that financing investments in technology can 
improve productivity and therefore may encourage firms to participate in export.  
Berman and Hericourt (2010) also examine the linkages between financial factors, 
productivity, and export behavior. First, the authors find that financial factors influence firms 
to participate in export and affect their export share. Further, referring to heterogeneity in 
productivity, which influences participation in export, they also reveal that less access to 
financial sources worsens the linkage between productivity and export participation. Based 
on their results, productivity has significant effects on firms’ decision to export if the firms 
have sufficient access to finance. Since the study empirically highlights how financial access 
relates to the linkage between the productivity of a firm and its participation in export, it 
provides empirical evidence about the indirect effect of financial access on export through 
productivity.  
On the other hand, by participating in export, firms bear several risks due to the 
uncertainty of selling products abroad, for instance, pending exporting revenue due to the 
time-lag between production, shipment, and product sales abroad. They could also face a 
volatility risk regarding the exchange rate which may have an impact on their revenue. The 
higher the level of uncertainty in their activity, the higher the default risks they could bear in 
obtaining external borrowing. Feenstra, Li, and Yu (2014) explain that due to asymmetric 
information, exporters face more credit constraints than do non-exporters due to the higher 
risk in their export activity. These factors affecting export revenue may thus have an impact 
on firms’ risk profile when they intend to access external finance.  
Beck, Demirgüç-Kunt and Maksimovic’s (2005) study investigates the effects of 
financial development on growth and how this relationship differs across firm size. Their 
study finds that the financial development affecting firm growth is greater for smaller firms. 
Further, their study also highlights that financial obstacles, such as difficulties in fulfilling 
bank borrowing requirements, paperwork and administration matters, and collateral 
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requirement, significantly affect firm growth, which is worse for smaller firms. For any level 
of financial development, financial constraint, which leads to higher interest rates and credit 
gaps, influences growth rate. This indicates that firm size does matter in explaining how 
financial access influences productivity. Not only does firm size explain productivity through 
economies of scale, but also it determines firms’ access to external borrowing. Moreover, 
given the existence of financial constraints, the difference in productivity between large firms 
and SMEs remains large (Amornkitvikai and Harvie, 2016; Demirgüç-Kunt and Maksimovic, 
1998).  
Related to international trade, differences in firm size also explain the relationship of 
financial access and productivity with export participation (Berman and Hericourt, 2010; 
Ogawa and Tokutsu, 2015). Ogawa and Tokutsu (2015) reveal that financial access, 
measured by a firm’s liquidity and financial institution, explains export participation and 
export volume for both SMEs and large firms. Moreover, productivity has a significantly 
greater impact on export volume for large firms. 
This current study is related to those studies that discuss the role of the financial factor 
in export participation, particularly those relating productivity as the channel that explains the 
linkage between financial access and export participation. As in Berman and Hericourt 
(2011), productivity plays an important role when a firm has access to external borrowing. It 
indicates that financial access is associated with productivity, thus affecting a firm’s export 
decision. This current study aims to examine this relationship between financial access, 
productivity, and export behavior. 
In this current study, financial access is one of main variables to be examined in the 
analysis of export behavior. Several studies have focused their analysis of financial factors 
and export participation empirically on firm-level evidence, whether cross-country or cross-
sectoral (Berman and Hericourt, 2010; Ogawa and Tokutsu, 2015; Harvie, Narjoko, and 
Oum, 2013; Wignaraja and Jinjarak, 2015). These related studies mostly use terms such as 
credit constraint, financial health, or access to external finance to analyze the importance of 
financial access for export activity.  
This current study also investigates whether firm size affects how financial access 
influences export behavior. The fact that small and medium-sized firms dominate the national 
firm structure in the Indonesian economy has been a motivation for this country-specific 
study to highlight the importance of firm size. It is believed that small and medium-sized 
firms are less bankable due to many constraints (Burger et. al, 2015). This current study 
intends to identify how firm size effects on export behavior, considering their access to 
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external finance, in the case of Indonesia, using a micro-level dataset. Instead of using an 
aggregate dataset, which is most frequently used in the case of Indonesia, this study aims to 
capture different points of view on the existence of heterogeneity in productivity, which is 
also an important factor in explaining the linkage between financial access and export 
behavior. An extensive panel dataset will provide a comprehensive analysis in this study. 
5.2.2. Financial Access across Different Firm Size: The case of Indonesian External 
Borrowing 
The discussion on financial access across different firm size have been widely 
addressed. Small and medium firms commonly have lack of access to credit compared to 
large firms. In the case of emerging economies, credit gap for SMEs sector remains persistent 
compared to that for large firms. According to Stein et. al. (2010), there are substantial 
differences between the existing formal credit and total estimated demand for formal credit 
by SMEs based on the estimation of IFC database. Based on their estimation, around 85% of 
the estimated 400 million MSMEs in emerging markets encounter credit constraint. 
Accordingly, about 70% of MSMEs do not borrow from formal financial institution. In sum, 
Stein et. al. (2010) estimate that total value of MSMEs’ credit gap in emerging market is 
around USD 2 trillion.  
SMEs, particularly in less developed economies, often use informal credit scheme, 
instead of going to formal financial institution, as their capital source (Kuntchev, 
et.al. ,2014). Additionally, studies by Harvie, Narjoko and Oum (2013) and Wignaraja and 
Jinjarak (2015) further explain that for the case of ASEAN economies SMEs also prefer to 
finance their start-up cost by internal finance, which is cheaper option for them, rather than 
the external finance. From credit demand side, this preference is due to complicated 
requirement and procedures in receiving credits, and high interest rate burdened when 
borrowing.  
Table 5.1. Credit gap in Indonesia by Firm Size 
Size Number of 
Enterprises 
Average credit value gap 
per enterprise (USD) 
Total credit value gap 
(USD) 
Micro 12,548,684 1,635 8,766,446,895 
Medium 13,967 150,255 1,181,571,363 
Small 182,124 18,801 1,936,002,908 
Very Small 5,360,743 3,423 8,657,227,384 
Source: IFC Estimation (Stein, et.al., 2010) 
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As for the case of Indonesia, Table 5.1. shows IFC estimation on credit gap figures in 
Indonesia. According to this data, medium firms apparently have higher average credit value 
gap per capita. A study of Shinozaki (2012) also address that the existence of large credit gap 
for SMEs in Indonesia, which becoming worse in the time of global financial crises. Higher 
economic uncertainty threats SMEs business, therefore this higher risk tightens credit supply 
for SMEs.  
 
Figure 5.1. Bank Borrowing by Firm Size (2010-2015) 
Source: Bank Indonesia, 2016 
Data from The Central Bank of Indonesia also shows that bank borrowing of SMEs is 
relatively small compared to those of large enterprises. Figure 5.1. shows that share of SMEs 
bank borrowing in average is about 20% to total bank credits during 2010-2015. In terms of 
value, total bank borrowing for SMEs shows increasing trend, but slowing growth during 
2010-2015. This figure shows that recent global economic slowdown also affects to business 
sector. As results, there are also slowing down not only growth of SMEs borrowing but also 
those of total bank borrowing. The share of SMEs bank borrowing to total bank borrowing 
also decreases from 21% in 2010 to 19% in 2015. 
A substantial difference in the share of bank borrowing across different firm size, 
shown in Figure 5.1., indicates that firm size does matter in explaining external borrowing by 
firm and credit constraint for smaller firm exists in the case of Indonesia. One of the reasons 
for this explanation is due to higher risk in Indonesian SMEs business, which is clearly 
represented in the interest rate spread between SMEs and LEs, shown in Figure 5.2. The 
interest spread between SMEs and large firms is about 3.5% during 2010 to 2014. Then, it 
  
 
97 
decreases to 2.8% in 2015, due to policies related to interest rate for SMEs borrowing 
implemented by government to reduce interest rate for SMEs in the late of 2014. 
 
Figure 5.2. Bank Borrowing Interest Rate by Firm Size (2010-2015)  
Source: Bank Indonesia, 2016 
Whilst, higher risk for SMEs bank borrowing is also found in their ratio of non-
performing loan (NPL) to total credit, given in Figure 5.3. The figure shows that SMEs non-
performing loan is higher than that for large firm. In average, the NPL ratio for SMEs is 
about 3.5%, in average during 2010-2015, while that for large firms is about 2.1% at the 
same periods. The figures of substantial differences in interest rate and NPL ratio across 
different size represent high risk for SMEs business, compared to their counterparts. 
Therefore, this condition, the existence of credit constraint, limits SMEs to obtain financing 
from bank borrowing. 
Another relevant study on credit constraint faced by Indonesian SMEs, a survey 
conducted by Burger et. al. (2015), states around 20% of SMEs in their observation have 
barrier in accessing external finance. This figure indicates that Indonesian SMEs experience 
problem in credit constraint. Further, this study considers several reasons behind this lack of 
financial access on SMEs in Indonesia. First, this study overviews the reason from the credit 
supply side that SMEs’ business is considered as risky investment, since they are less 
experience, have inadequate collateral to secure the risk of default. As results, SMEs are 
charged to higher interest rate for bank credit, which make higher expenses for them. These 
expenses are burdensome for making profit, thus, for expanding the business, e.g. investing 
new technologies, hiring more capital and workers, and participating in export.  
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Figure 5.3. Non-Performing Loan by Firm Size (2010-2015) 
Source: Bank Indonesia, 2016 
Referring to these literatures and data on Indonesian bank borrowing across different 
firm size, this study intends to include firm size into the analysis of financial access on export 
behavior for the case of Indonesian manufacturing firms. Further, discussion about Indonesia 
manufacturing firms’ data description on financial access and export behavior are presented, 
based on survey data conducted by Indonesian Statistics Board (BPS) used in the current 
study, in the following section 5.3. 
5.3 Methodology and Data 
5.3.1 Methodology 
As this current study aims to investigate the role of financial access in firm 
participation in export and export intensity, this section will discuss the probit model used for 
the extensive margin of trade, and the panel data analysis applied in the intensive margin of 
trade. The probit model applied in the extensive margin of trade examines whether financial 
access determines firms’ probability of participating in export. The equations for the probit 
model are given below. 
𝑦𝑖𝑡
∗ = 𝛼 + 𝑥𝑖𝑡𝛽 + 𝑧𝑖𝑡𝛾 + 𝛿𝑡 +  𝑢𝑖𝑡       (5.1) 
𝑦𝑖𝑡 = 1[𝑦𝑖𝑡
∗ > 0]         (5.2) 
𝑃𝑟𝑜𝑏(𝑦𝑖𝑡 = 1| 𝑥𝑖𝑡) = 𝐺(𝛼 + 𝑥𝑖𝑡𝛽 + 𝑧𝑖𝑡𝛾 + 𝛿𝑡 + 𝑢𝑖𝑡)    (5.3) 
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where 𝑦𝑖𝑡 is the dependent variable for firm i participation in export in year t, which is a 
dummy variable of 1 if the firm exports. The parameter 𝑥𝑖𝑡 is the set of main independent 
variables, including financial access, productivity, and firm size, while 𝑧𝑖𝑡 is the set of control 
variables, including firm age and foreign ownership, and 𝑢𝑖𝑡 is the error term in the model. 
This model also includes year dummy 𝛿𝑡 to control for changes in economic variables over 
time. This probit model for panel data assumes 𝐺(∙) following the standard normal 
cumulative distribution function. The probit model in equation (5.3) is estimated using 
maximum likelihood estimation. 
The interest variables, such as productivity, financial access, and firm size, are expected 
to have positive influences on the dependent variables, i.e., export participation. Therefore, 
coefficients on these main variables 𝑥𝑖𝑡 are expected to be significant and positive, i.e., 𝛽 >
0. In addition, financial access is expected to have a significant and positive impact on export 
participation. Several studies also suggest this positive relationship between financial factors 
and export participation, such as Manova and Yu (2016), Berman and Hericourt (2010), and 
Ogawa and Tokutsu (2015). As in the self-selection hypothesis, higher productivity firms are 
expected to show an increased probability of export participation. Moreover, this current 
study also expects there to be a positive relationship between firm size and firm participation 
in export, meaning that larger firms have more access to participation in export. 
This study also considers including several interaction variables in the probit model 
equation to investigate the indirect impact of financial access on export participation through 
productivity and firm size. Berman and Hericourt (2010) highlight the interaction between 
access to finance and productivity as a factor explaining export participation. Their study 
presumes that productivity will affect export participation if firms have sufficient access to 
external finance. Therefore, this current study also expects that higher productivity will lead 
to a greater probability to participate in export for firms having access to finance. This 
current study also includes the interaction between access to finance and firm size. It is 
presumed that the impact of firm size on export participation will increase, as larger firms 
will have greater access to external finance.  
For model robustness, an endogeneity test was conducted for the possible endogenous 
variables, such as financial access, productivity, and firm size. Following Berman and 
Hericourt (2010), in the first stage of the two-step endogeneity test regression, the possible 
instrumented variables, that is, financial access, productivity, and firm size, are regressed on 
its lagged variables and control variables. Other exogenous variables, such as firm age and 
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foreign ownership, are also incorporated into the regression. Then, the predicted residuals 
from the first stage regression are included in the second stage regression, i.e., the probit 
model with export participation as the dependent variable. The predicted residuals are jointly 
tested in the second stage regression. The null hypothesis tests whether the residuals are not 
correlated, meaning that the instrumented variables are exogenous variables. Rejecting the 
null hypothesis means that the instrumented variables are endogenous variables. If the results 
of this test show the endogeneity of the instrumented variables, treating for this endogenous 
problem in the probit model for the panel data is challenging. Therefore, this study conducts a 
pooled probit regression, with export participation as the dependent variable, on the 
following main variables of interest: financial access, productivity, and firm size. This study 
also estimates the model specification, which also involves the first lagged values of the main 
variables in the model, following Berman and Hericourt (2010). In addition, this study 
conducts panel probit model regressions using those main variables and its first lagged 
values, in separate model specifications to provide consistency of the estimation results on 
export participation using the probit model. 
This current study further aims to examine the role of financial access in export 
performance. A fixed effect for panel regression is applied to examine the relationship 
between financial access and export performance. In this model, only firms participating in 
export are included in the regression. Equation (5.4) below shows the model specification for 
the fixed-effect panel regression. 
𝑦𝑖𝑡 = 𝛼 + 𝑥𝑖𝑡𝛽 + 𝑧𝑖𝑡𝛾 + 𝛿𝑡 + 𝑐𝑖 + 𝑢𝑖𝑡      (5.4) 
where 𝑦𝑖𝑡 is the dependent variable in the model, i.e., firm i’s export share to total output in 
year t. The interest variables to be examined are included in the vector  𝑥𝑖𝑡, which includes 
firm i's characteristics regarding financial access, productivity, and firm size in the period of 
year t. In addition, vector 𝑧𝑖𝑡 is the set of control variables, such as firm age and foreign 
ownership. This model includes a year-specific dummy to control for economic changes over 
time during the period of observation. Moreover, 𝑐𝑖 is the time-invariant unobserved effect in 
the model, while 𝑢𝑖𝑡 is the error term. A fixed-effect panel regression allows the time-
invariant unobserved effect, 𝑐𝑖, to be correlated with the regressors 𝑥𝑖𝑡. Fixed-effect models 
for panel data are a popular methodology in micro-economic studies (Cameron and Trivedi, 
2010). As this study uses balanced panel data, the model shares a common effect for the 
observed firms across different periods, assuming all variables, treatments, and measures are 
given identically across firms and periods. Applying a fixed-effect model, this panel data 
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regression aims to show the effect of financial access on export performance across the 
observed firms and periods. 
 The estimation results for equation (5.4) are expected to be positive and significant for 
the coefficient of parameter 𝑥𝑖𝑡, i.e. 𝛽 > 0. It is expected the results will show that financial 
access, productivity, and firm size positively affect firm performance in export. Several 
previous studies have provided mixed estimation results on the relationship between the main 
variables, such as financial access, productivity, and firm size, on export performance. A 
study by Berman and Hericourt (2010) presumes that financial factors have either no 
significant effect or less effect on export performance, compared to their effects on export 
participation. Similarly, the expected results for productivity are still mixed. By assuming 
productivity influences indifferently both in domestic and export sales, Berman and Hericourt 
(2010) expect that productivity have no impact on export share. Conversely, the study by 
Gashi, et al. (2013) demonstrates the positive impact of productivity on export share. 
Regarding firm size, several studies have discussed how larger firms are expected to export 
more than smaller firms do. 
As for the endogeneity test conducted for the fixed-effect panel model given in 
equation (5.4), this study applies the Durbin-Wu-Hausman test, in which the null hypothesis 
is for exogenous regressors. Equations (5.5) and (5.6) below show a two-stage least square 
(TSLS) regression of the panel regression equation (5.4). Equation (5.5) is a reduced form 
regression of the regressors 𝑥𝑖𝑡 on instruments, 𝑤𝑖𝑡,  and exogenous variables, 𝑧𝑖𝑡.  
𝑥𝑖𝑡  = 𝑤𝑖𝑡𝜂 + 𝑧𝑖𝑡𝛾 + 𝑣𝑖𝑡       (5.5) 
𝑦𝑖𝑡 = 𝛼 + 𝑥𝑖𝑡
∗ 𝛽 + 𝑧𝑖𝑡𝛾 + 𝑣𝑖𝑡
∗ 𝜗 + 𝑢𝑖𝑡      (5.6) 
The Durbin-Wu-Hausman test examines whether residuals from the first stage regression in 
equation (5.5) are jointly significant in the second stage of regressions (TSLS), that is, 
equation (5.6). Rejecting the null hypothesis means that the regressors, 𝑥𝑖𝑡, are endogenous 
variables. Technically, if coefficient 𝜗 is significant, the regressors, 𝑥𝑖𝑡, are correlated with 
the error terms and are acknowledged as endogenous variables. Performing this test, 
instrument variables, 𝑤𝑖𝑡, need to be included in the first stage of the TSLS regression below. 
Following Berman and Hericourt (2010), this current study uses first-lagged and second-
lagged values of regressors, 𝑥𝑖𝑡. These regressors, 𝑥𝑖𝑡, which are suspected to be endogenous 
variables, are the main variables, such as financial access, productivity, and firm size. If the 
endogeneity test result shows the existence of endogenous variables, the instrumental 
variable (IV) regression should be conducted to deal with endogeneity bias in the model. 
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Otherwise, if the test does not support the existence of endogeneity, a fixed-effect TSLS 
regression should be sufficient for estimating the parameters in the regression. 
 
5.3.2 Data 
This current study uses firm-level survey data on manufacturing firms that have more 
than 20 employees, as sourced from BPS. This dataset comprises balance panel data 
consisting of 90,153 observations from the seven-year period from 2008 to 2014. Out of the 
9,986 firms in the observation, about 2,682 are participating in export. This dataset provides 
comprehensive information about firm production, including labor, capital, and output, and 
other firm characteristics, such as firm ownership, age, business activities - both domestic 
and export participation - as well as financial structure, which is limited to revenue and 
expenses. 
In this study, it is necessary to conduct a treatment for missing data. To arrange for the 
balance panel dataset year 2008-2014, the observations that are missing data on a firm’s 
establishment year in 2008 are dropped from the dataset, since this information is needed to 
calculate firm age. Cameron and Trivedi (2010) discuss that it is permissible to drop missing 
data on observations in which the missing data are key indicators that are vital for analysis. 
As for key variables, such as output, fixed capital, labor, and expenses for raw materials and 
energy, the treatment for missing variables is either to drop them or to conduct interpolation. 
The former option is chosen if any firms are mostly missing data during the observation 
periods for each key variable. The latter option can be conducted only if the missing data are 
from between the periods of observation for each firm’s key observation. Moreover, 
treatment for outlier data in the observation is also performed using the Bacon program for a 
multivariate in Stata. The procedure is to drop observations belonging to the 1% outlier, 
which is estimated using the Bacon program. 
There are three main variables to be examined to assess the effect on export 
participation and performance. These variables of interest are financial access, firm size, and 
productivity. First, financial access is defined as firm access to external finance, specifically. 
This financial access is a dummy variable equal to 1 if the firm pays interest. Manova (2013) 
argues that firms need external finance to pay high fixed sunk costs when participating in 
export, since funds from the internal source are used mostly for variable costs for firms’ 
operation. Regarding productivity, Manova (2013) explains that more productive firms 
generate more profits and, thus, they offer a better prospect of providing lenders with higher 
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returns on funds and can more easily access external finance compared to low productivity 
firms. To this extent, more profitable and more productive firms are more likely to participate 
in export since they need to pay high fixed costs when entering the export market (Chaney, 
2008). Therefore, this study considers the importance of access to external finance to 
determine export participation and export intensity. 
Other studies consider the linkage between financial factors and financial health on 
export participation and export performance. Berman and Hericourt (2010) investigated the 
impact of financial constraints on extensive and intensive margins of trade by including the 
ratio of total assets to total debts as a financial constraint. This ratio explains that the higher 
the ratio, the lower the financial constraint. In other words, a large amount of total assets is 
sufficient to be used as collateral for external borrowing. Other empirical studies on financial 
factors and export behavior, i.e., Manova and Yu (2016), use financial health measures, such 
as the ratio of short-term debt to current assets and a liquidity ratio, to analyze the impact of 
financial constraints on trade participation. Due to the availability of data, this current study 
uses the dummy of external finance, which is a proxy of the interest expenses paid by firms. 
In developing economies, where the financial market is still under-developed, external 
borrowing from formal financial institutions is considered an important source of finance. 
Having access to this external finance for expanding the firm’s business, including 
participation in export, means firms might reduce their liquidity limitation. Therefore, paying 
interest expenses on their loan indicates that a firm has access to external borrowing; 
otherwise, a firm uses only internal funding to finance operation costs or capital investment.  
Second, firm size is measured by the total number of employees, whereby the 
classification is in line with the definition of firm size in the manufacturing sector, i.e., the 
BPS definition. Data used in this study are sourced from surveys of medium-large 
manufacturing sector; therefore, using the BPS definition, the firm size category accounts 
only for medium-sized and large manufacturing firms. Additionally, for comparison 
purposes, the variable of firm size is also transformed into categorical variables consisting of 
six categories adopted from the study of Wengel and Rodriguez (2006) as follows: Medium 1 
(20 – 49); Medium 2 (50 – 99); Medium-to-Large 1 (100-199); Medium-to-Large 2 (200 – 
499); Large 1 (500 – 999); Large 2 (1000 and above). 
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Table 5.2. Financial Access Distribution of Frequency by Firm Size 
Variables 
  
Size 
    
Financial Medium 1 Medium 2 
Medium-
Large 1 
Medium-
large 2 
Large 1 Large 2 Total 
Access (20 – 49); (50 – 99); (100-199); (200 – 499) (500 – 999) 
(1000 and 
above)  
No 23,361 7,895 5,043 3,473 1,502 1,121 42,395 
Percentage (%) 65.7 62.93 57.24 47.56 48.51 43.3 60.65 
Yes 12,198 4,650 3,768 3,829 1,594 1,468 27,507 
Percentage (%) 34.3 37.07 42.76 52.44 51.49 56.7 39.35 
Total 35,559 12,545 8,811 7,302 3,096 2,589 69,902 
Percentage (%) 100 100 100 100 100 100 100 
Source: BPS Survey on Indonesian Manufacture Sector (2008-2014), Authors’ calculation 
 
Table 5.2 illustrates firm access to external borrowing in the manufacturing sector 
across different size categories. These categories range from medium (fewer than 100 
workers), medium-to-large (100-499 workers), and large firms (500 and above workers). The 
table shows that the smaller the firm, the less access they have to external finance. The 
proportions of medium-sized firms accessing external finance are about 34% and 37%, for 
firm size category Medium 1 and Medium 2, respectively. In contrast, for the largest firm 
category, Large 2, the share of firms having financial access is about 56%.  
Lastly, productivity included in the estimation is measured using total factor 
productivity (TFP) as estimated by Levinsohn and Petrin (2003). Different from Olley and 
Pakes (1996), who used investment as a proxy for unobservable shock in production function 
estimation, Levinsohn and Petrin’s (2003) TFP prediction uses intermediate inputs as a proxy 
for unobserved shock in production function (Petrin et. al. 2004). This current study includes 
a firm’s value added as a proxy for firm output; number of employees and fixed capital as a 
proxy for labor and capital, respectively; and expenses for raw material and energy costs as a 
proxy for intermediate output. These variables are in a logarithm form. Due to the lack of 
data on investment in the survey, Levinsohn and Petrin’s (2003) estimation for TFP is 
performed to predict firm productivity level. 
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Table 5.3. List of Variables and Descriptions 
Dependent Variable Description 
Export Participation Dummy equals to 1 means firm participates in export, otherwise 
zero 
Export share Ratio of total export to total output. 
Independent 
Variables 
  
Foreign Ownership Dummy equals to 1 if firm has foreign-own share 
Employment Total number of worker 
Size Size categorical variables based on total labor, range 1-6 
Productivity Log natural TFP, estimated using Levinsohn and Petrin (2003) 
Production estimation 
Age Number of establishment year 
Financial Access Dummy equals to 1 if firm pays for interest expense 
Emp*FinAcc Interaction variable between employment and financial access 
Prod*FinAcc Interaction variable between productivity and financial access 
Emp*Prod*FinAcc Interaction variable between employment, productivity and 
financial access 
Size*FinAcc Interaction variable between size and financial access 
Size*Prod*FinAcc Interaction variable between size, productivity and financial access 
Source: Author’s compilation 
Regarding the other control variables, this study includes firm ownership and firm age 
in both the probit model and the fixed-effect panel data regression. These variables are 
explained in Table 5.3, which contains all the variables included in the regression of 
extensive and intensive margins of export. Table 5.4 summarizes the descriptive statistics for 
all manufacturing firms and exporters included as observation in the analysis of extensive and 
intensive margins of export. 
Table 5.4 Summary of Statistic Descriptive 
    All Firms Exporter 
Variable Unit Obs Mean Std. Dev. Obs Mean Std. Dev. 
Export 
Participation 
Dummy 
69902 0.211 0.408       
Export Share Percentage       18774 50.989 41.086 
Foreign 
Ownership 
Dummy  
69902 0.079 0.269 18774 0.212 0.409 
Employment  Persons  69902 198.120 768.463 18774 464.442 1380.950 
Size Categorical 69902 2.107 1.425 18774 3.124 1.6348 
Productivity  Ln(TFP) 69902 11.084 1.456 18774 11.863 1.458 
Age Years 69902 20.549 12.575 18774 20.413 13.381 
Financial Access  Dummy 69902 0.394 0.489 18774 0.469 0.499 
Source: Authors’ calculation 
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5.4 Results and Analysis 
This section provides the estimation results of the financial access roles on the export 
behavior of firms in the manufacturing sector. The discussion is divided into two parts: (i) the 
extensive margin of export, in which probit regressions are conducted, and (ii) the intensive 
margin of export, which provides an estimation of the regression for the panel data. 
5.4.1 Estimation Results on Extensive Margin of Export 
To examine the effect of financial access on a firm’s export participation, this study 
conducts a probit model regression. Table 5.5 shows the results for the direct impact of 
financial access on export participation, which are estimated using the probit model. Model 
specifications in column [1] to [4] were performed using a pooled probit model analysis, 
while those in column [5] to [8] were examined using a panel probit analysis. All model 
specifications include year-specific dummies to control for economic changes over time 
during the period of observation. 
The pooled probit regression shows that financial access significantly and positively 
affects firm probability of participating in export. The probability of participating in export is 
about 4.7% and 3% higher for firms having access to external finance, compared to those not 
having the access, as shown in Table 5.5, columns [1] and [2] respectively. As for 
productivity, the estimation results show a significant and positive relationship to export 
participation. It indicates that firms obtaining higher productivity are also more likely to 
participate in export. The larger the firm size, the higher the chance of participating in export, 
as shown in columns [1] and [2] respectively for the employment and size category variables. 
An additional employment by 100 persons will increase by about 1% firm probability of 
participating in export. In line with this, the estimated coefficient in column [2] shows a one-
level upgrade in the firm size category will increase firm probability of participating in export 
by 7.9%.  
The panel probit regression in columns [5] and [6] also shows a consistent result with 
those in the pooled panel regression in columns [1] and [2]. By performing a panel regression 
for the probit model, the results show that financial access positively influences the 
probability of participating in export. The chance of a firm entering the export market 
increases by 26% for those having access to external borrowing, as shown in column [5]. 
This similar relationship between financial access and firm participation in export has been 
also discussed in the studies by Manova (2013) and by Berman and Hericourt (2010). 
Manova (2013), observing cross-country panel data, shows that constraints in accessing 
external credit negatively affect firms’ decision to participate in export. The study by Berman 
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and Hericourt (2010), which involved performing a pooled probit analysis for developing 
countries, also found that the total assets to total debts ratio was positively related to firm 
probability of participating in export. In other words, a larger ratio of total assets to total 
debts means that higher financial access leads to greater firm opportunity to engage in export. 
Moreover, productivity also significantly determines firm participation in export, which 
is similar to the findings in the pooled probit estimation. Regarding the magnitude, the 
marginal effects in the panel probit regression show a greater increase in probability, i.e., a 
17% increase in the probability of export participation, due to a one-unit increment in 
productivity. This result proves the self-selection hypothesis that heterogeneity in 
productivity determines firm participation in export. This result supports the findings of the 
study by Melitz (2003) on the relationship of heterogeneity in productivity and participation 
in export. 
Similarly, the significant and positive impact of firm size also can be seen in the panel 
probit estimation, columns [5] and [6], with a larger magnitude than those in the pooled 
probit estimation, columns [1] and [2]. The results indicate that large firms are more likely to 
participate in export. Gashi et al. (2013) argue that small and medium-sized firms are less 
likely to participate in export, as they have constraints in several aspects, such as economy of 
scale and financial capability. 
As for the control variables of age and foreign ownership, they both have consistent 
estimations across the pooled probit model specification and the panel probit regression. 
Younger firms have more chances to participate in export. This result is consistent with that 
of the small manufacturing firm estimation in Chapter 3. It also indicates that younger firms 
have adopted more technology and knowledge to compete in foreign markets. This result is in 
line with the study by Wengel and Rodriguez (2006), which states that younger 
establishments among Indonesian small and medium-sized firms are more likely to engage in 
export than are older establishments. The reasons might be the characteristics of younger 
firms, which are more adaptable and flexible and so are better able to cope with the more 
challenging foreign markets. Moreover, the chance of participating in export is 18% higher 
for firms affiliated with foreign companies. Similarly, a study by Sjöholm and Takii (2003) 
also demonstrates that foreign-owned manufacturing companies in Indonesia are more likely 
to engage in export, compared to domestic firms. Their study also explains that firms 
affiliated with foreign establishments differ in their characteristics, such as size, capital 
intensity, and productivity, compared to domestic establishments. There are also several 
factors influencing foreign affiliated firms’ opportunities to enter the export market. First, 
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foreign affiliated firms are most likely to adopt technology from the parent company. They 
are also more likely to have networks and affiliations from the parent company when 
penetrating foreign markets. Another important factor is that their financial health is also 
more stable and is likely to be supported by their foreign affiliations.  
Based on previous studies, endogeneity bias could occur due to the correlation between 
the unobserved effects with the main variables in the model, in this case, productivity, 
financial factor, and firm size. As for non-linear panel model regression, for instance, the 
probit model, it is not easy to conduct an instrumental variable as in the linear model to 
counter the endogeneity problem. Therefore, this current study tried to examine the existence 
of endogeneity by estimating the residuals from the reduced-form regression of the suspected 
variables, i.e., productivity, financial factor, and firm size on its one-year lagged variables 
and exogenous variables in the first stage. Having the estimation from each reduced-form 
regression, the predicted residuals are included in probit regression in the second stage. The 
results show that the null hypothesis is rejected, meaning that endogeneity exists for both the 
pooled probit and the panel probit model. The result of the endogeneity test is provided in 
Appendix A5.1. 
Based on these results, the estimations of the probit regression are conducted on the 
lagged variables for the main variables, such as financial access, productivity, and firm size, 
following the study by Berman and Hericourt (2010). The estimation results for those lagged 
variables can be found in Table 5.5 column [3] and [4] for the pooled probit regression, and 
columns [7] and [8] for the panel probit regression. The estimation results still show 
consistency for the effects of the one-year lagged main variables, such as financial access, 
productivity, and firm size on a firm’s export participation, compared to other estimations in 
Table 5.5. 
This current study also intends to examine how financial access affects firm 
participation in export through productivity and firm size. Table 5.6 shows the estimation 
results of the probit regression with the interaction variables. The result in column [1] shows 
that larger firms with more access to external finance will have greater opportunities to 
participate in export compared to those that do not have the access. Providing a consistent 
result, Table 5.6, column [4] shows that in the case of firms with financial access, a size 
upgrade of one level will increase the probability of exporting to about 0.60. In comparison, 
for firms without access to finance, upgrading one level of firm size will only increase the 
probability of exporting to about 0.49. Considering possibility in endogeneity issues, this 
study also regressed one-year lagged interaction variables in the model specification, as 
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displayed in columns [6] to [10]. The estimation results of the one-period lagged interaction 
variables regression in columns [6] and [9] provide consistently significant and positive 
estimated coefficients on the effect of lagged interaction variables between firm size and 
financial access on participation in export 
Secondly, the impact of financial access on export through productivity is positively 
significant for the one-year lagged interaction variable between productivity and financial 
access, as shown in Table 5.6, column [7]. The result shows that for firms that have access to 
external finance, the effect of productivity on firm participation in export in the following 
year is higher than for those without it. It indicates that the impact of productivity on export 
participation is greater when a firm has access to external borrowing. This result supports the 
findings from Berman and Hericourt (2010), that is, that financial constraints impede the 
linkage on how productivity influences firm participation in export. In other words, the study 
also shows that productivity has a greater effect on participation in export when a firm has 
access to finance. Regarding the time-lag effect, Wagner (2007) also mentions that firms are 
required to become productive before they can enter the export market. 
Accordingly, the impact of financial access on participation in export through 
productivity can be further analyzed by relating these two variables with firm size, as shown 
in columns [3] and [5]. As a firm becomes larger, the impact of productivity on participation 
in export is greater when they have access to finance. This indicates that larger firms gain 
more productivity to expand their business to the export market, especially when they have 
access to external finance. Wagner (1995) also empirically found that firm participation in 
export is positively related to firm size. Moreover, the study also proved that the effect of 
firm production performance, measured by output sales growth, on firm export status is 
greater for larger firms. Therefore, in this current study, firm size significantly makes the 
linkage between financial access and participation in export, and between financial access, 
productivity, and export participation. 
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Table 5.5 Estimation Results of Probit Model 
Dependent Variable: [1] [2] [3] [4] [5] [6] [7] [8] 
Export Participation                 
Foreign Ownership 0.214*** 0.186*** 0.222*** 0.194*** 1.347*** 1.362*** 1.947*** 2.225*** 
Employment 0.000120***       0.00104***       
Size   0.0795***       0.533***     
Productivity 0.0486*** 0.0150***     0.174*** 0.135***     
Age -0.00115*** -0.00181*** -0.00122*** -0.002*** -0.00493 -0.0105*** -0.0107*** -0.021*** 
Financial Access 0.0470*** 0.0304***     0.263*** 0.226***     
Employment (t-1)     0.000132***       0.00122***   
Size(t-1)       0.084***       0.499*** 
Productivity (t-1)     0.0503*** 0.152***     0.146*** 0.113*** 
Financial Access(t-1)     0.0468*** 0.03***     0.288*** 0.275*** 
Model Regression Pooled Probit Pooled Probit Pooled Probit Pooled Probit Panel Probit Panel Probit Panel Probit Panel Probit 
Year-specific dummy Yes Yes Yes Yes Yes Yes Yes Yes 
Number Observation 69902 69902 59916 59916 69902 69902 59916 59916 
t statistics in parentheses ="* p<0.1; ** p<0.05; *** p<0.01" 
Coefficient of estimates are marginal effects at means  
Source: Author’s estimation
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Table 5.6 Estimation Results of Panel Probit Model with Interaction Variables 
Export Participation [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] 
Foreign Ownership 1.35*** 1.33*** 1.35*** 1.37*** 1.36*** 2.11*** 2.11*** 2.09*** 2.14*** 2.54*** 
Employment  0.0009*** 0.001*** 0.0009***               
Size       0.49*** 0.49***           
Productivity  0.17*** 0.16*** 0.168*** 0.14*** 0.13***   
 
      
Age -0.006** -0.005* -0.005** -0.01*** -0.01*** -0.015*** -0.014*** -0.016*** -0.03*** -0.03*** 
Financial Access 0.13*** -0.045 0.15*** -0.061 -0.012   
 
      
Emp*FinAcc 0.0005***                   
Prod*FinAcc   0.027 
 
  
 
  
 
      
Emp*Prod*FinAcc     0.00004***               
Size*FinAcc       0.11***             
Size*Prod*FinAcc         0.0074***           
Employment (t-1)     
 
  
 
0.001*** 0.001*** 0.001***     
Size (t-1)                 0.35*** 0.59*** 
Productivity (t-1)           0.13*** 0.11*** 0.12*** 0.09*** 0.16*** 
Finacial Access(t-1)     
 
  
 
0.15*** -0.35 0.16*** -0.13 -0.03*** 
Emp*FinAcc(t-1)           0.0005***         
Prod*FinAcc(t-1)             0.054*       
Emp*Prod*FinAcc (t-1)               0.00004***     
Size*FinAcc(t-1)                 0.15***   
Size*Prod*FinAcc(t-1)                   0.01*** 
Year-specific dummy Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
N 69902 69902 69902 69902 69902 59916 59916 59916 59916 59916 
Notes: t statistics in parentheses * p<0.1; ** p<0.05; *** p<0.01; Coefficient of estimates are marginal effects at means 
Source: Author’s estimation 
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5.4.2 Estimation Results on Intensive Margin of Export  
This subsection discusses the importance of financial access for export performance. 
The estimation results of the fixed-effect panel regression are displayed in Table 5.7 below, 
column [1]. The results show that financial access positively determines firm export 
performance. Access to external finance increases a firm’s export share to its total output. 
The result shows that firms with access to external borrowing have a larger ratio of total 
export to total output by 1.9 points compared to those without access to external finance.  In 
line with this result, Manova (2013) shows that financial constraints inhibit firm export 
performance, measured by firm average export sales, since a firm requires external capital to 
finance both variable and fixed costs for export-related activities when they participate in 
export. 
Moreover, an increase in firm size, by additional of a hundred employment, will raise 
the ratio of export share by 0.16. A study by Wagner (1995) is one of pioneer pieces of 
research, and it empirically shows a positive effect of firm size on export share. The study 
discusses how larger exporting firms gain efficiency from economies of scale in production; 
therefore, they obtain a greater share of export to total output due to the lower average total 
cost in production compared to smaller firms. As a result, larger firms tend to have a larger 
share of export to total sales, compared to small firms. 
However, the estimation results of the panel model in Table 5.7 do not give enough 
evidence on the significance of productivity on export intensity. Berman and Hericourt 
(2010) explain that the effect of productivity on a firm’s output when sold both domestically 
and abroad might be the same; thus, it has an insignificant impact on the ratio of export to 
total output. Regarding the relationship between productivity and export behavior, several 
previous studies have also shown mixed results when they examine firm productivity 
differences after engaging in export. Wagner (2007) explains that after engaging in export, 
firms do not necessarily increase their productivity. Wagner's (2007) study also reveals 
evidence on the decrease in productivity following the post-effect of participation in export. 
This current study does not cover the analysis of the productivity differences before and after 
engaging in export.  
As for the control variables, foreign ownership is positively significant in explaining a 
firm’s export intensity. Manova, Wei, and Zhang (2011) provide empirical findings on the 
relationship between foreign affiliation firms and export performance in developing financial 
markets. Their study found that firms affiliated with foreign institutions, either in the form of 
a multinational company or a joint venture, perform better in export compared to 
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domestically owned firms. They added to the analysis that under inefficient financial market 
foreign linkage, firms are less credit constrained since they might have funding sources from 
foreign affiliations. Giving this result for the case of China, Manova, Wei, and Zhang (2011) 
suggest that foreign investment might trigger the acceleration of firms’ export performance, 
particularly when the financial market is inefficient and underdeveloped. This might account 
for the positive effect of firm foreign ownership on export performance. 
Moreover, this current study finds that the number of years since establishment 
positively determines firms’ export intensity. It indicates that for the case of firms engaged in 
export, experience is important in enabling them to improve their export performance. Gashi 
et al. (2013) found that a firm’s year of establishment positively influences a higher ratio of 
export intensity, as business experiences, proxied by the number of years a firm has been 
established, explain a firm’s improvement in several aspects of production, including export 
activities. It has also been explained by Wagner (2007) that a firm might face decreasing in 
productivity, which may force them to exit the export market if it continues. In contrast, to 
survive as an exporter, a firm must develop the necessary knowledge and experience to 
increase, or at least to maintain, their production performance as well as export performance. 
As for robustness check, the analysis of the intensive margin considers performing 
instrumental variables in a panel regression to control the possibility of endogeneity bias. 
Following Berman and Hericourt (2010), the instrumented variables, such as financial access, 
productivity, and firm size, are regressed on their one-year lagged variables, two-year lagged 
variables, and exogenous variables, as the instrument variables. The result of instrumental 
variable regression is given in Table 5.7, column [2]. The validation test for the instruments 
is based on Hansen J’s statistic for over-identification test. The test, showing the small value 
of statistics, suggests that the instrument variables are exogenous. Second, the Kleibergen-
Paap statistics are greater than the critical value (Stock-Yogo) at 5%, which means rejecting 
the null hypothesis for valid instruments. This result indicates that the choice of instruments 
is appropriate.  
Similar to the estimation on the extensive margin of export in the previous subsection, 
the endogeneity test is performed using the Durbin-Wu-Hausman test. Since the Durbin-Wu-
Hausman statistic (1.29) exceeds its p-value (0.27), it fails to reject the null hypothesis that 
the regressors are exogenous. According to this result, both the fixed effect panel regression 
and the two-stage least square (TSLS) model regression are reported, as opposed to the 
instrumental variables.  
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Table 5.7. Estimation Results of Fixed-Effect Panel Regression 
Export Share [1] [2] [3] [4] [5] 
Foreign 
Ownership 3.481** 4.488**  4.95**  4.30**  4.80** 
Employment 0.00160*** 0.00313 0.0008 0.002  0.0007 
Productivity -0.142 -2.292  0.061804  -2.717  0.0939 
Age 1.464*** 0.696**  0.372*  -6.25*** 0.157 
Financial 
Access 1.993*** 6.647*  2.40*  6.511*  2.40* 
Constant 16.21***   42.53***    43.86*** 
N 18774 13410 13410 13410 13410 
Year-specific 
Dummy 
Yes No No Yes Yes 
Model 
Regression 
FE Panel FE IV Panel FE TSLS FE IV Panel FE TSLS 
Kleinbergen-
Paap LMstat    124.669***    124.893***   
Cragg-Donald 
Wald Fstat   30.576    30.581   
Kleinbergen-
Paap Fstat    22.005   22.035   
Stock-Yogo 
Critical Value 
(5%)    12.20   12.2   
Hansen J-stat    1.152    1.321   
Durbin-wu-stat   1.29    1.20   
p-value 
(Durbin-wu-
stat)   0.27   0.31   
Source: Author’s Estimation 
Therefore, in column [3], the estimations of the TSLS regression are displayed. The 
result shows that financial access is positively significant in explaining firm export 
performance. Columns [4] to [5] show the estimation of regression including the additional 
control for a year-specific dummy. Based on the results, financial access is still positively and 
consistently significant in explaining firm export intensity. Therefore, this study empirically 
proves that financial access is an important factor for export performance. 
 
5.5 Conclusion 
This study focused on how financial access affecting firm export behavior. The analysis 
was conducted by examining the extensive and intensive margins of trade. The former 
investigates whether firm access to external borrowing is significant in affecting firm 
participation in export, while the latter examines whether financial access is an important 
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factor in explaining firm export performance, measured by export intensity. This study also 
considers firm size as a factor in explaining export participation. Smaller firms tend to have 
less access to finance, due to their higher business risk when borrowing. Therefore, this study 
examined how firm size and financial access interact in explaining export participation. 
Moreover, this study also investigated how productivity and financial access affecting firms’ 
probability of participating in export. 
This study uses a comprehensive and large firm-level panel dataset from a 
manufacturing survey conducted by BPS. The dataset comprises 90,153 observations from 
the seven-year period from 2008 to 2014. Since this is a balance panel dataset, there are 9,986 
manufacturing firms included in the observation. A probit model and fixed-effect panel data 
regression are conducted to analyze the impact of financial access on firm participation in 
export and export intensity, respectively. 
The results show that financial access significantly determines both firm export 
participation and export intensity. It indicates that firms with access to external borrowing 
have a greater chance to participate in export. Once a firm becomes export, financial access is 
still an important factor to increase its export share. These results have supported the findings 
of previous empirical studies on financial access and export behavior. At the same time, this 
result provides firm-level empirical evidence for a country-specific study, particularly the 
case of Indonesian manufacturing firms. 
Regarding firm size, large firms have more access to finance, and therefore, they are 
more likely to participate in export. In other words, for the case of Indonesia, smaller firms 
have less access to credit compared to their larger counterparts, which limits their 
participation in export. In addition, the effect of firm size on participation in export is greater 
when firms have sufficient access to finance. 
The impact of financial access through the productivity channel applies only in the 
lagged variables, meaning that the impact of productivity and financial access requires time 
for firms to participate in export. It indicates that firms are required to have a certain level of 
productivity before proceeding to enter the export market in the following year. The previous 
year’s productivity affects firm’s export participation in the current period, in the case of the 
firm having had access to external borrowing in the previous year. This study also proves that 
the heterogeneity in productivity significantly determine firms’ participation in export as in 
the explanation of the self-selection hypothesis. 
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Moreover, the impact of financial access on export participation through productivity 
can only be seen in larger firms. The result also shows that the larger the firm, the greater the 
impact of financial access through higher productivity, thus affecting probability to export. 
Therefore, for the case of Indonesia, firm size significantly connects the linkage between 
financial access and export participation, and between financial access, productivity, and 
export participation. 
The result also shows that there is not enough evidence to conclude that productivity 
explains firm export share to total output, once firm becomes exporter. The analysis in this 
study confirms the empirical evidence, based on the self-selection hypothesis, that firms must 
have excellent performance in their productivity to be able to participate in export. Whether 
firm productivity increases after exporting is explained in the hypothesis of learning by 
exporting. To investigate such productivity differences, research is needed on the effect of 
exporting on productivity before and after export participation. However, the methodology 
used in this study does not make it possible to perform analysis on learning by exporting, 
which is a drawback of this study. Therefore, future research related to this topic for the case 
of Indonesia may explore the analysis of learning by exporting to examine whether 
productivity increases after firms have participated in export activity. 
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Chapter 6 
Conclusion 
 
This chapter summarizes the empirical evidence found in this study. Three empirical 
quantitative researches were conducted to examine small and medium firms in the 
manufacturing sector. Firstly, an analysis of the determinants of small firms’ export behavior 
was conducted in Chapter 3. Secondly, Chapter 4 investigated the production performance of 
small firms by estimating their technical efficiency. This chapter also performed a 
comparative study on the efficiency of small, medium, and large firms. Following this, to 
extend the analysis on medium firms, Chapter 5 examined the role of financial access and 
productivity on the export behavior of firms. The contributions of the empirical studies in 
these chapters are further discussed below. 
 
6.1 Contributions of Chapters 3 
In examining Indonesian SMEs, this study sheds light on comprehensive analysis of 
Indonesian SMEs participation in international trade and SMEs competitiveness in terms of 
productivity and financial access. By using extensive firm-level datasets, this study explains 
the factors that determine the export participation and export performance of Indonesian 
SMEs. This study has proved that heterogeneity in productivity is related to firm participation 
in export. In the case of small firms, the heterogeneity of firm productivity influencing firm 
participation in export was discussed in Chapter 3. In Chapter 5, the study has also revealed 
that the relationship between productivity and export participation was significant in medium 
firms. The results in this study have proved the self-selection hypothesis for Indonesian 
SMEs’ decisions to enter the export market. Firms must become productive when they enter 
the export market. Moreover, one important finding in Chapter 3 relates to financial access 
becoming a significantly important factor in explaining small firm participation in export. 
This prompts further discussion on the role of financial access in export participation in 
Chapter 5, particularly for medium firms.  
In Chapter 3, several factors related to production and the characteristics of small firms 
were also examined as determinants of export participation and export performance. This 
study not only included some traditional production factors but also specific information 
related to firm characteristics. Key indicators related to production factors used in this study, 
such as capital intensity and human capital, are critical for the entry of small firms to the 
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export market.  Evidence shows that small firms that are more capital-intensive have more 
chances to become exporters. In terms of human capital, this study uses the quality of firm 
leaders and employment skills. CEO education is the proxy for quality of firm leaders, as it 
indicates that firm leader with higher levels of education would manage firms better. As for 
employment skills, this study includes information on whether firms conduct employment 
training related to production. Employees obtaining production-related training are presumed 
to be more skillful than those who are not yet trained. Using these indicators as proxies for 
production factors has been shown to be more informative in explaining the quality of small 
firms in terms of production, rather than including only traditional production factors, such as 
the amount of capital and labor used.  
Information and technology aspects are also included as small firm characteristics in 
Chapter 3, to explain their export participation. Information on whether small firms use 
computers and the internet to access information are included as proxies for information and 
technology. As participation in export requires information relating to the market conditions 
of export destinations, these variables illustrate how information and technology tools help 
small firms to reach foreign markets. Included in these variables is a new approach to the 
examination of resources and small firms’ access to export. Widening small firms’ access to 
information and technology thus comprises one specific recommendation, as these variables 
are found to be significant determinants for small firms’ participation in export. 
Another contribution of chapter 3 is the use of extensive and large firm-level census 
data on small manufacture sector. Around 189,194 firms were collected via the census of the 
small manufacturing sector, covering the entire 34 provinces in Indonesia. This study is 
unique in examining Indonesian small firm participation in international trade by using a 
firm-level analysis from census data on the small manufacturing sector. This extensive 
number of firms with national coverage represents the heterogeneity and characteristics of 
small firms’ export determinants in Indonesia. 
As regards methodology, this study conducts a sample selection regression model, i.e. 
the Heckman model, which estimates a two-stage regression, incorporating a selection 
regression and outcome regression. This methodology comprises an approach to overcome 
the sample selection bias in observations. Instead of using one approach in a binary choice 
model for estimating export participation, this method offers an appropriate approach for 
estimating export participation and export performance simultaneously. The results of 
Heckman’s model are also compared to estimations of OLS regression and other sample 
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selection regression models, such as the Cragg’s model. Results are found to be consistent for 
all approaches. 
6.2 Contributions of Chapter 4 
One of the main findings in Chapter 3 shows that productivity is significantly important 
in explaining firms’ export behaviors, including their participation and intensity. In Chapter 
4, the study further investigates the production performance of small firms and its 
determinants, and investigates the competitiveness of small firms in terms of production. This 
study also compares production performance across different firm sizes. There is a wide 
range of literature examining firms’ production performance. In general, economic growth 
literature measures production performance in terms of productivity or efficiency. This study 
uses technical efficiency as a measure of production performance. In measuring technical 
efficiency, the study performs a parametric approach, i.e. a stochastic frontier production 
function. One of the advantages in using a parametric approach is that the approach assumes 
a specific production functional form, and the robustness and accuracy of estimation results 
are statistically tested using an econometric approach.  
Owing to the temporal inconsistency of small manufacturing surveys – annual surveys 
for small manufacture sectors are absent for several years – this study uses the annual 
manufacturing survey year of 2013, which comprises the latest available data for the annual 
small manufacturing survey. In absent years, only quarterly surveys on small manufactures 
are available. Another drawback of manufacturing survey datasets is that there is no uniform 
format for surveys, across manufacturing sizes. This study thus applies SFPF models using 
several variables such as output, capital, and labor, which are consistently available in both 
surveys. In estimating technical efficiency, the study uses a single production function in the 
SFPF model, by pooling both surveys to allow efficiency comparisons across subgroups in 
manufacturing sectors, relating to firm size, export participation, and manufacturing 
subsectors. This approach was the most beneficial for overcoming dataset drawbacks. 
This study also analyzes the differences in production performance across exporting 
activity. Through conducting static regression, the study cannot perform ex-post analysis on 
whether exporting have positive impact on productivity, explained as learning by exporting. 
This comprises one drawback of the study. Instead, the study offers analysis on efficiency 
differences between exporters and non-exporters. This study proves that the estimated 
technical efficiency for exporting firms is substantially higher than that of non-exporting 
firms. This efficiency difference accounts for an early indication of the effect of learning by 
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exporting. However, static cross-sectional datasets in this study do not allow for this 
particular investigation to be conducted. 
This study also proves that small firms are less efficient than large firms in the 
manufacturing sector. However, this study does not offer sufficient evidence for the lower 
level of small firms’ technical efficiency compared to that of medium firms. The results 
provide estimations of the production performance of small, medium, and large firms in the 
case of the Indonesian manufacturing sector. Estimations on productivity growth and 
production performance in Indonesia’s manufacturing sector have been widely gauged by a 
range of scholars. Nonetheless, using parametric approaches, i.e. an SFPF model, to estimate 
the technical efficiency of Indonesia’s manufacturing sectors across firm sizes, and focusing 
on small manufacturing firms’ technical efficiency and its determinants, are still limited. This 
study additionally uses extensive and large numbers of firm-level data from Indonesia’s 
manufacturing sector surveys, which can also be included as a central contribution of Chapter 
4.  
Since it deals with evidence related to the relatively lesser efficiency of small firms’ 
production performance compared to large firms, this study further examines factors 
explaining small firms’ technical efficiency. The results suggest that human capital factors, 
such as top manager’s level of education, top manager’s gender, and participation in training, 
are important in determining small firms’ technical efficiency. One important finding is that 
firms’ participation in export positively explains firms’ technical efficiency. However, this 
result is generated by empirically weak evidence, owing to the low export participation of 
small firms. One interesting variable included in the analysis comprises business linkage, 
which relates to whether firms supply their products to other firms, instead of final consumers 
or other sellers. Although the definition of subcontractor is more complicated than this 
variable, the latter can function as a prior analysis for the role of small firms as 
subcontractors, which is in turn positively related to their technical efficiency. Considering 
that small firms generally act as subcontractors to larger manufacturing firms, with many of 
them also exporters, this finding is important, as it illustrates that small firms may also be 
engaging in indirect exporting through subcontracting. 
Interestingly, in Chapter 4, small firms’ access to external finance is also empirically 
found to be significant in explaining technical efficiency. This study suggests that lack of 
financial access is one of the reasons for the low production performance for small firms. 
Aligning with this result, Chapter 3 suggests that financial access is an important factor for 
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small firm export participation. To summarize, financial access is a key factor for small firm 
competitiveness, both in terms of export participation and production performance. 
6.3 Contributions of Chapter 5 
Chapter 5 extends the discussion of the impact of financial access on export behavior 
by conducting panel data analysis on medium and large manufacturing firms. One important 
finding relates to firms with access to external borrowing having more chance to participate 
in export. This is consistent with the results in Chapter 3 for the case of small firms. 
Moreover, Chapter 5 also examines whether productivity explains manufacturing firms’ 
export behavior. Resonating with Chapter 3, Chapter 5 also finds that productivity is an 
important factor in explaining export participation, for the case of medium and large firms. 
This result highlights the findings of this study that the self-selection hypothesis applies in 
explaining export participation.  
The results in Chapter 4 also suggest that financial access is an important factor in 
determining firms’ production performance. Chapter 5 thus investigates whether firms’ 
financial access connects productivity and export participation. To this extent, Chapter 5 
further shows that the previous year’s interaction variables between financial access and 
productivity significantly explains export participation. This indicates that the indirect impact 
of financial access through productivity requires time-lagging for firms to participate in 
export. 
Considering firm size, Chapter 5 also focuses on the way that medium firms’ export 
participation differs from large firms, and relating this to external financial access available 
for these firms. Chapter 5 further considers how firm size matters in explaining the 
relationship between financial access and firms’ export decision. Firstly, medium-sized firms 
are less likely to become exporters, compared to large firms. Secondly, medium-sized firms 
with more access to finance have a higher chance of participation in export than those 
without financial access. This result shows a greater impact of firm size on export 
participation owing to access to external finance. Moreover, a greater impact of financial 
access on export participation through productivity can only be seen when firm size is larger. 
Firm size thus significantly connects financial access and export participation, and creates 
connections between financial access, productivity, and export participation. 
Chapter 5 contributes to extant literature, particularly for the case of Indonesia, as it 
provides micro-level evidence on the relationship between financial access and export 
behavior. This study also uses the most recent update and extensive firm-level panel data 
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from surveys on the manufacturing sector, conducted by the Indonesian Statistics Board 
(BPS). The dataset used in this study comprises about 90,153 observations from the seven-
year period 2008 to 2014. 
This study also offers a comprehensive understanding on the role of financial access on 
export activity by considering firm size. There is still a limited number of studies on financial 
access and export behavior, especially relating to firm size for country-specific, and micro-
level evidence of Indonesian economy. A reason behind this is that conducting analysis for 
small and medium firms in Indonesia incorporates significant challenges in acquiring data. 
Using extensive panel data on Indonesia’s manufacturing sector, this study has the advantage 
of giving different perspectives and analyses of financial access and export behavior, and 
relates this productivity and firm size. This study highlights that access to external finance is 
essential for firms engaging in export, both in terms of entry to the export market, and to 
expanding export performance. This study also finds that financial access increases chances 
to participate in exports through improved productivity. Lastly, smaller firms have less access 
to external finance, compared to larger firms. Consequently, their participation in export is 
limited. Promoting financial access is therefore an important agenda for policy makers in 
encouraging small and medium firms to participate in exports. Further details on the policy 
implications of this study are discussed below.  
6.4 Policy Implications on SME Export Participation, Productivity and Financial 
Access 
To benefit from regional integration, the Indonesian Government should generate and 
implement policies to promote SME participation in export. In general, macroeconomic 
policies are also required to promote stable economic conditions and bureaucracy reform to 
establish a conducive business environment. Moreover, micro-level evidence from this study 
empirically shows that productivity is an important factor in determining export participation. 
Therefore, governments need to introduce policies to promote an efficient program for SME 
capacity-building by conducting training to improve human capital and promoting 
technological progress. These policies should target export-oriented SMEs and encourage 
new entrants to SMEs export.  
Moreover, promoting information access about foreign trade is also vital for SMEs. It is 
empirically proven that access to information and technology affects small firms’ 
participation in export. Information access about export destination market characteristics and 
prices are needed for firms, especially when they enter the export market.  
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The Indonesian government must give more attention to promoting SME 
subcontracting, by strengthening links between SMEs and Large Enterprises that also exist 
within SMEs. By participating in subcontracting, SMEs are required to meet the standard and 
quality set by their counterpart. This may enhance production as there is the possibility of 
technological progress and knowledge transfer. As well as promoting subcontracting activity, 
the government must also encourage SMEs to upgrade their position in the hierarchy of 
production networks. SME increase their productivity to the specific levels required when 
upgrading their position. 
 Financial access comprises a crucial aspect for SME production and participation in 
exports. Under an asymmetric information, banks take the high-risk business of SMEs into 
account, therefore limiting SME credit supplies. As a result, the credit gap for SMEs is larger 
than those for other types of firm. Banks will not lend to SMEs that lack business experience, 
are unprofitable, or un-bankable. The government thus needs to support and assist SMEs to 
be eligible for loans through strengthening SME business. Providing guarantee schemes for 
SMEs, along with establishing credit risk rating system for SMEs and their stakeholders, are 
further government-related policies that can minimize the moral hazard on SME borrowing, 
owing to asymmetric information. 
6.5 Concluding Remarks 
In summary, there are three main findings in this study. First, this study proves that 
heterogeneity in productivity explains firm participation in export, and export performance. 
As for small firms, exporters have a higher productivity than non-exporting firms. Factors 
related to production, such as capital intensity and human capital factor, are also significant 
in determining small firms’ participation in export.  
Secondly, small firms encounter low levels of production efficiency compared to large 
firms. There are several factors related to small firm production efficiency, such as human 
capital, access to bank borrowing, business linkages, and exporting activities.  Moreover, 
exporting firms are empirically found to have higher levels of production efficiency, 
compared to non-exporting firms. This indicates that exporting is also related to production 
performance for the case of Indonesian small manufacturing firms. 
Thirdly, financial access is an important factor in explaining firms’ participation in 
export and their export performance. As for smaller firms, they encounter a lack of financial 
access, thus limiting their participation in export. Productivity is also an important channel 
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through which financial access affects export participation. When they have access to 
finance, firms use borrowings to expand their production and thus their productivity. As 
productivity increases, firms have greater opportunities to participate in export. Moreover, 
firm size also relates to the ways that financial access and productivity affect export 
participation. Firm size significantly connects financial access and export participation, as 
well as connecting financial access, productivity, and export participation. 
This study was also conducted with several limitations. Firstly, Indonesian SME data 
are scarce. The only available data from Indonesian sources are survey data on manufacturing 
sectors from the Indonesian Central Statistical Board (BPS). However, these data come in 
two different dataset formats: (i) surveys on small manufacturing firms (fewer than 20 
employees), and (ii) surveys on medium and large manufacturing firms (over 20 employees). 
Both have different questionnaire formats, and thus any further information gathered from 
both surveys was difficult to pool together. As a result, this study separately examined the 
analysis of small firms in Chapters 3 and 4, and focused on the analysis of medium firms in 
Chapter 5. Both surveys have common information on basic production factors, such as 
output, labor, fixed assets, and other fundamental characteristics. These variables were 
included in the estimated technical efficiency given in Chapter 4.  
This study focused on the relationship of productivity and export behavior and used a 
self-selection hypothesis to explain the relationship between those interested variables. 
However, this study did not cover the learning-by-exporting hypothesis, which explains the 
post-effect analysis on productivity improvement owing to export participation. The reason 
for this is that Indonesian survey data on small firms are limited, such that individual firms 
cannot be identified. Moreover, the surveys collect different samples for small manufacturers 
to be included as observations. In contrast to this, survey data on medium and large firms 
consist of firm identification across the survey period. Additionally, the methodology in 
Chapter 5 did not allow for an investigation into productivity differences after exporting. The 
topic of learning-by-exporting for the case of SMEs in Indonesia may therefore become a 
promising subject for future studies, particularly for empirical studies in the field of SME 
development and international trade. 
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Appendices 
A3.1. Matrix Correlation Table for the Estimation of Heckman’s Model 
 Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
(1) Export Share 1.00               
(2) 
Export 
Participation  0.54 1.00              
(3) 
Labor 
Productivity 0.07 0.03 1.00             
(4) Capital intensity 0.07 0.11 0.33 1.00            
(5) 
Output to cost 
ratio 0.11 0.01 0.04 -0.03 1.00           
(6) Age -0.21 -0.09 0.13 0.05 -0.03 1.00          
(7) CEO education 0.11 0.21 0.07 0.19 -0.03 -0.14 1.00         
(8) Employment 0.18 0.25 0.14 0.12 -0.12 -0.03 0.35 1.00        
(9) Financial access 0.06 0.13 0.15 0.25 -0.05 -0.11 0.38 0.32 1.00       
(10) Computer use 0.04 0.10 0.20 0.25 -0.03 -0.05 0.26 0.27 0.69 1.00      
(11) Internet use 0.08 0.12 0.09 0.10 -0.05 -0.02 0.12 0.24 0.11 0.13 1.00     
(12) 
Business 
obstacles  -0.03 0.18 0.04 0.08 -0.12 0.11 0.00 0.06 0.03 0.00 0.08 1.00    
(13) 
Development 
assistance 0.02 0.04 0.13 0.16 -0.03 0.00 0.08 0.17 0.07 0.10 0.23 0.00 1.00   
(14) 
Employment 
training 0.02 0.12 0.10 0.10 -0.02 -0.05 0.19 0.23 0.15 0.11 0.17 0.08 0.28 1.00  
(15) Location -0.04 -0.07 -0.05 0.01 0.10 0.03 -0.18 0.03 -0.10 -0.10 0.07 -0.03 0.05 -0.02 1.00 
Source: Author’s calculation 
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5
 
A3.2. Estimation Results of Cragg’s Model 
Independent 
Variables 
1 2 3 4 5 6 
Export 
Participation 
Export Share 
Export 
Participation 
Export 
Share 
Export 
Participation 
Export 
Share 
Export 
Participation 
Export Share 
Export 
Participation 
Export Share 
Export 
Participation 
Export Share 
(a) (b) (a) (b) (a) (b) (a) (b) (a) (b) (a) (b) 
Labor productivity 7.19e-10* 4.88e-08*** 7.60e-10* 5.04e-08*** 7.66e-10* 5.01e-08*** 7.19e-10* 4.60e-08*** 7.60e-10* 4.82e-08*** 7.66e-10* 4.76e-08*** 
Output to cost ratio 
       
0.51 
 
0.41** 
 
0.43** 
Capital intensity 1.13e-09*** 1.97E-08 1.39e-09*** 4.07E-09 1.41e-09*** 4.47E-09 1.13e-09*** 2.11E-08 1.39e-09*** 4.76E-09 1.41e-09*** 5.46E-09 
Age -0.004*** -1.80*** -0.004*** -1.65*** -0.004*** -1.65*** -0.004*** -1.77*** -0.004*** -1.63*** -0.004*** -1.63*** 
CEO education  0.15*** 
 
0.17*** 
 
0.16*** 
 
0.15*** 
 
0.17*** 
 
0.16*** 
 
Employment 0.06*** 
 
0.06*** 
 
0.06*** 
 
0.06*** 
 
0.06*** 
 
0.06*** 
 
Financial access 0.20*** 
 
0.20*** 
 
0.20*** 
 
0.20*** 
 
0.20*** 
 
0.20*** 
 
Computer use 0.1 -5.18 0.17** 6.78 0.17** 6.60 0.1 -4.29 0.17** 7.14 0.17** 6.85 
Internet use 0.69*** -7.66 0.67*** -13.34 0.67*** -13.59 0.69*** -7.58 0.67*** -13.35 0.67*** -13.77 
Business obstacles 0.11*** -16.92*** 0.10*** -15.03*** 0.10*** -14.97*** 0.11*** -15.59*** 0.10*** -13.84*** 0.10*** -13.70*** 
Development 
assistance 
0.03 0.57 0.03 -0.55 0.03 -0.33 0.03 0.96 0.03 -0.18 0.03 0.21 
Employment 
training 
0.27*** -10.02* 0.26*** -8.09 0.26*** -8.03 0.27*** -9.90* 0.26*** -8.01 0.26*** -7.91 
Location 
    
-0.07*** -1.65*** 
    
-0.07*** -2.76 
Constant -2.98*** 69.01*** -3.57*** 77.95*** -3.54*** 78.85*** -2.98*** 66.46*** -3.57*** 76.09*** -3.54*** 77.53*** 
Industry-specific 
Dummy 
No No Yes Yes Yes Yes No No Yes Yes Yes Yes 
Regression Probit Truncated Probit Truncated Probit Truncated Probit Truncated Probit Truncated Probit Truncated 
Observations 188975 802 188975 802 188975 802 188975 802 188975 802 188975 802 
Wald Chi-square 
 
56.8*** 
 
116.35*** 
 
116.61*** 
 
62.57*** 
 
121.47*** 
 
122.1*** 
chi-square 933.56*** 
 
1438.07*** 
 
1445.85*** 
 
933.56*** 
 
1438.07*** 
 
1445.85*** 
 
Note: ***) Significance at 1%, **) Significance at 5%, *) Significance at 10% 
Source: Author’s estimation 
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Appendix A3.3. Total Numbers of Exporting and Non-Exporting Small Firms by 
Location. 
 
 
Export Participation 
Total 
Location No Yes 
Non-Jawa 77,332 363 77,695 
(Percentage) 99.53 0.47 100 
Jawa  110,841 439 111,280 
(Percentage) 99.61 0.39 100 
Total  188,173 802 188,975 
(Percentage) 99.58 0.42 100 
Source: Author’s calculation 
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A4.1. Matrix Correlation in the Estimation of SFPF and Inefficiency Effect Model for 
Small Firms 
    [1] [2] [3] [4] [5] [6] [7] [8] [9] [10 [11] [12] [13] [14] [15] [16] 
[1] Output 1                               
[2] Capital 0.57 1                
[3] Labor 0.67 0.47 1               
[4] Size 0.52 0.38 0.75 1              
[5] Age -0.2 -0.1 -0.1 -0.1 1             
[6] Export 0.07 0.06 0.09 0.09 -0.01 1            
[7] Location 0.09 0.08 0.18 0.15 0.12 0.002 1           
[8] CEOedu 0.29 0.26 0.21 0.19 -0.2 0.06 -0.05 1          
[9] CEOgender 0.4 0.33 0.37 0.21 -0.08 0.02 0.14 0.1 1         
[10 Corp 0.01 0.01 0.02 0.01 0.01 0.001 -0.01 0.02 0.02 1        
[11] CV 0.09 0.09 0.11 0.09 -0.02 0.03 0.003 0.09 0.03 -0.01 1       
[12] Coop 0.02 0.01 0.01 0.01 -0.01 0.004 -0.004 0.01 0.01 -0.004 -0.005 1      
[13] 
Bank 
Access 
0.32 0.25 0.3 0.26 -0.07 0.05 0.07 0.15 0.16 0.02 0.06 0.001 1 
    
[14] Subcontract 0.14 0.12 0.14 0.12 -0.02 0.03 0.03 0.05 0.07 0.01 0.02 0.007 0.1 1    
[15] Partnership 0.21 0.18 0.2 0.17 -0.04 0.05 0.07 0.15 0.13 0.03 0.1 0.006 0.1 0.07 1   
[16] Training 0.07 0.07 0.07 0.06 0.003 0.04 0.004 0.06 -0.004 0.002 0.01 0.015 0.05 0.16 0.04 1 
Source: Author’s calculation 
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A5.1 Results of Endogeneity Test for Probit Model Regression 
Dependent Variable: [1] [2] [3] [4] 
Export Participation         
Foreign Ownership 0.02*** 0.183*** 2.44*** 2.20*** 
Employment 0.00013***   0.0023***   
Size   0.088***   1.03*** 
Productivity 0.063*** 0.018*** 0.37*** 0.333*** 
Age -0.0013*** -0.0019*** -0.017*** -0.016*** 
Financial Access 0.058*** 0.037*** 0.643*** 0.623*** 
u1 -0.036*** -0.0107*** -0.165*** -0.156*** 
u2 -0.033*** -0.0206*** -0.333*** -0.304*** 
u3 -0.00007***   -0.0009***   
u4   -0.054***   -0.481*** 
Model Regression 
Pooled 
Probit 
Pooled 
Probit 
Panel Probit Panel Probit 
Fisher Statistics 271.34*** 297.40*** 117.68*** 211.37*** 
Year-specific 
dummy 
Yes Yes Yes Yes 
Number Observation 59916 59916 59916 59916 
t statistics in parentheses ="* p<0.1; ** p<0.05; *** p<0.01" 
Coefficient of estimates are marginal effects at means 
u1, u2, u3, u4 are residuals from the reduced form regression in the first stage 
u1 residual productivity 
u2 residual financial access 
u3 residual employment 
u4 residual size 
Source: Author’s estimation 
 
 
 
 
 
 
 
 
 
 
 
 
 
